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Early Tertiary Vertebrate Faunas, Vieja Group, Trans-Pecos 
Texas: Rodentia.’ 


ALBERT E. WOOD 


Abstract 


The fossil rodents of the late Eocene to early Oligo- 
cene Vieja Group are described. They include the para- 
myids Leptotomus leptodus, L. gigans n. sp., Myton- 
omys gaitania, Microparamys perfossus n. sp., Ischy- 
rotomus cf. petersoni and Manitsha johanniculi n. sp.; 
the ischyromyids Ischyromys blacki n. sp. and Titano- 
theriomys veterior; the cylindrodonts Cylindrodon 
fontis, Pseudocylindrodon neglectus, P. texanus n. sp., 
Ardynomys occidentalis, Jaywilsonomyinae n. subf., 
Jaywilsonomys ojinagaensis and J. pintoensis; the eo- 
myids Adjidaumo cf. minutus, Viejadjidaumo magni- 
scopuli n. gen., n. sp., Aulolithomys bounites, Melia- 
krouniomys wilsoni and Y oderimys lustrorum n. sp.; the 
eutypomyid Eutypomys inexpectatus n. sp.; the possible 
zapodid cf. Simimys sp. indet., and the possible cricetid 
Subsumus candelariae n. gen., n. sp. Skulls are described 
for Pseudocylindrodon texanus, Viejadjidaumo magni- 
scopuli and Yoderimys lustrorum, and partial ones for 
Ischyromys blacki, Titanotheriomys veterior, Jaywil- 
sonomys ojinagaensis, Aulolithomys bounites and Euty- 
pomys inexpectatus. The Vieja fossils help to close the 
gap between late Eocene and Early Oligocene North 
American rodent faunules. 

The ischyromyid genera Ischyromys and Titano- 
theriomys are separable on the basis of the jaw muscula- 
ture: the former has the origin of the masseter limited 
to the anteroventral surface of the zygoma, below the 
infraorbital foramen; in the latter the origin of the mus- 
cle has migrated forward, off the zygoma, lateral to, 
above, and in front of the infraorbital foramen, in a 
sciuromorphous manner. In most specimens of the two 
genera, this is associated with differences in the size of 
the temporalis. The area of origin of the masseter in 
Ischyromys is considerably modified from that in any 
paramyid. Because of these muscle characteristics, plus 
the presence of crested cheek teeth, these genera are 
separable at the family level from the Paramyidae. The 
importance is stressed of using skull, jaw and incisor 


1 Contribution from the Vertebrate Paleontology Laboratory, 
The University of Texas at Austin. 

2 Professor of Biology, Emeritus, Amherst College, Amherst, 
Mass. Present address, Cape May Court House, N.J. 08210. 


structure, as well as cheek tooth pattern, in determining 
rodent phylogenies. 

The cylindrodont genera Pareumys, Jaywilsonomys 
and probably Sespemys are quite distinct from the other 
North American cylindrodont genera, and are recog- 
nized as a distinct subfamily, the Jaywilsonomyinae. The 
other North American cylindrodonts are all referable 
to the Cylindrodontinae. The Mongolian genera Tsagan- 
omys, Cyclomylus and Pseudotsaganomys are placed in 
a third subfamily, the Tsaganomyinae, with no possible 
relationships to the Bathyergidae. 

The skull and jaw structure of the eomyids is used 
to show probable descent of that family from the Sciura- 
vidae and probable ancestry to the Heteromyidae. No 
attempt is made to unravel the complexities of eomyid 
phylogeny. 

More specimens of Eutypomys are present in the 
Vieja than have previously been reported from the rest 
of North America. E. inexpectatus is a very primitive 
species of the genus, and may be descended from the 
Uintan Janimus; it shows no evidence of castorid affin- 
ities. 

Evolution within the Vieja can be shown in Jaywil- 
sonomys pintoensis and Eutypomys inexpectatus. In the 
latter case, the specimens from the Porvenir local fauna 
are smaller, more primitive, and possibly specifically dis- 


tinct from those from the Little Egypt local fauna. 


The similarities between the earliest Oligocene 
Porvenir local fauna and the late Eocene of southern 
California, together with the number of endemic genera 
in each region, suggest that there was a Middle American 
rodent fauna in the late Eocene and early Oligocene 
that was quite different from the rodent fauna farther 
north. This hypothetical Middle American rodent fauna 
is suggested as probably having been of considerable 
evolutionary importance. 

The rodents indicate that the Candelaria local fauna 
is latest Eocene, post-Myton in age; that the Rancho 
Gaitan is post-Uintan (including Randlett), pre-Air- 
strip, and very close to the Eocene-Oligocene boundary; 
that the Porvenir is perhaps the oldest known Oligocene 
local fauna in North America, being older than the 
Yoder or than Pipestone Springs and probably some- 
what older than McCarty’s Mountain; that the Little 
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Egypt and Airstrip local faunas are not far from Pipe- 
stone Springs in age; and that the Ash Spring local fauna 
is the latest of the Vieja faunules, and no earlier than 
Pipestone Springs. 


The absence of lagomorphs from the Vieja is noted, 
and it is suggested that this is additional evidence for a 
late Eocene invasion of North America by the lago- 
morphs, from the north and probably from Asia. 


Introduction 


Fossil vertebrates were first reported from the Cham- 
bers Tuff Formation of the Vieja Group by Stovall 
(1948). The first fossil rodents from the area were dis- 
covered, also in the Chambers Tuff, in 1949, by Bryan 
Patterson and James H. Quinn, at that time both at the 
Field Museum of Natural History. Exploration of this 
area was later undertaken by John A. Wilson of the 
University of Texas at Austin. All of the Field Museum 
rodents belong to what is now termed the Porvenir local 
fauna, in the lower part of the Chambers Tuff Formation. 
Professor Patterson informs me that most of the speci- 
mens (especially the smaller ones) came from a single 
isolated block, not more than about a meter cube, with 
a distinctive and very hard matrix, representing the re- 
mains that had accumulated in what he considers to have 
been a carnivore lair. The materials collected by Wilson 
and his associates have mostly come from surface pros- 
pecting over a wide area, although a few were quarried 
from restricted areas, as at TMM locality 40630,° a 
sandstone lens of very modest proportions in the 
Colmena Tuff Formation. 

The rodent specimens vary from isolated teeth to well 
preserved skulls, occasionally with associated lower jaws. 
Only two rodent specimens, one each of Titanotheriomys 
and Eutypomys, include a few limb bone fragments as- 
sociated with partial skulls or jaws. The matrix often 
is hard, and sometimes very hard, frequently being con- 
siderably harder than either the bones or the teeth, and 
the completion of this paper has been long delayed by 
the difficulties of cleaning the specimens. A wide variety 
of methods of preparation was tried; the most successful, 
but at the same time the most laborious, was chiselling 
the matrix away under a dissecting microscope with 
household needles or with continuously resharpened 
dissecting needles. Insect mounting pins, which have 
normally given me good results, often proved to be too 
soft to be practicable. 

I am very grateful to Professor Patterson, now of the 
Museum of Comparative Zoology of Harvard Univer- 
sity, who made available to me not only all the Field 
Museum specimens that he had collected, but also his 
extensive notes on them; and to Professor Wilson, who 


3 Detailed locations are on file at the Vertebrate Paleontology 
Laboratory, Texas Memorial Museum, Austin, Texas. 
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supplied me with all the University of Texas Vieja 
rodents, arranged for me to study those of the Instituto 
de Geologia of the Universidad Nacional Autonomo de 
Mexico and of the Instituto Geologia Ciudad Universi- 
taria, took me on a personally conducted tour of the 
fossil localities and showed me the stratigraphy of the 
Vieja Group, and arranged for the publication of this 
paper and of two preliminary papers (Harris and Wood, 
1969; Ferrusquia and Wood, 1969). Dr. John Wahlert 
furnished me with photographs that he made of sagittal 
sections, prepared by him, of an isolated incisor from 
the Colmena Tuff and of an incisor of Eutypomys thom- 
soni, here reproduced as Fig. 39. I have also absorbed 
ideas from him (here generally reproduced as my own) 
as regards the cranial foramina of the cylindrodonts and 
other ischyromyoids. 

This study was assisted by a series of grants, including 
GB 1977 and GB 6075 from the National Science 
Foundation and Grants 138, 140, 141, 143, 145, 148 
and 150 from the Marsh Fund of the National Academy 
of Sciences. Editorial and statistical work was performed 
by Frances W. Wood, to whom I am deeply indebted. 

Abbreviations used in referring to collections that 
house various specimens are: ACM, Pratt Museum of 
Amherst College; AMNH, American Museum of Natu- 
ral History; CM, Carnegie Museum; FMNH, Field Mu- 
seum of Natural History; IGCU, Instituto Geologia Ciu- 
dad Universitaria; IGM, Instituto de Geologia de la 
Universidad Nacional Autonomo de Mexico, Vertebrate 
Fossil Collection; LACM (CIT), Los Angeles County 
Museum, formerly the collections of California Institute 
of Technology; TMM, The University of Texas at 
Austin, Texas Memorial Museum‘; YPM, Yale Peabody 
Museum. The museum designations may be omitted 
where there is no chance of confusion, as in lists of speci- 
mens in either the FMNH or TMM collections. Simi- 
larly, TMM locality numbers may be omitted where 
their inclusion would not make the meaning any clearer. 

The classification of rodents used in this paper is, es- 


4 The University of Texas collections discussed in this paper, 
and the Vertebrate Paleontology Laboratory where they are 
housed, were formerly under the administrative control of the 
Bureau of Economic Geology. They were transferred to the 
Texas Memorial Museum, The University of Texas at Austin, in 
November, 1969. 


TABLE 1 
Distribution of Rodents in the Vieja Group 


Colmena | Unnamed | Chambers Tuff | Capote Mt] Vieja 
Tuff Formation Tuff Group 


Family Paramyidae x 

Subfamily Paramyinae x 
Leptotomus leptodus 3* 
Leptotomus gigans, n. sp. 

Mytonomys gaitania 

Subfamily Microparamyinae 
Microparamys perfossus, n. sp. 

Subfamily Manitshinae x 
Ischyrotomus cf. petersoni 
Manitsha johanniculi, n. sp. 1 

Family Ischyromyidae 
Ischyromys blacki, n. sp. 
Titanotheriomys veterior 

Family Cylindrodontidae 

Subfamily Cylindrodontinae 
Cylindrodon fontis 
Pseudocylindrodon neglectus 
Aff. Pseudocylindrodon cf. neglectus 
Pseudocylindrodon texanus, n. sp. 
Pseudocylindrodon cf. texanus 
Ardynomys occidentalis 

Subfamily Jaywilsonomyinae, n. subf. 
Jaywilsonomys ojinagaensis 
Jaywilsonomys pintoensis 
Jaywilsonomys aff. pintoensis” 

Family Eomyidae 

Subfamily Eomyinae 

Adjidaumo cf. minutus 

Viejadjidaumo magniscopuli, n. gen., n. sp 
Cf. Viejadjidaumo, sp. indet. 
Aulolithomys bounites 

Aulolithomys cf. bounites 
Meliakrouniomys wilsoni 

Subfamily Yoderimyinae 
Yoderimys lustrorum, n. sp. 

Family Eutypomyidae i 
Eutypomys inexpectatus, n. sp. 

Cf. eutypomyid, gen. et sp. indet. 1 

Cf. Family Zapodidae 
Cf. Simimys, sp. indet. 

Cf. Family Cricetidae 
Subsumus candelariae, n. gen., n. sp. 


= 


TOTALS (22 TAXA, 104 SPECIMENS) 6 
x = taxon is present 
* = 1 specimen questionably referred here 


sentially, that of Wood (1965a); the arrangement of the 
Paramyidae is that of Wood (1962); and the terminol- 
ogy for the cusps and crests of the cheek teeth is essen- 
tially that of Wood and Wilson (1936). 


Rancho 
Gaitan 


L.F. 


19 


Undiffer- 
entiated 


Little Airstrip |Ash Spring 
Egypt L.F. L.F. 
L.F. 





* 
va 





44 21 5 9 


Most measurements were taken with dial calipers 
graduated to .01 mm, and are based on two or more sep- 
arate measurements. Some specimens could not be mea- 
sured with such accuracy, in which cases measurements 
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are given to the nearest tenth or twentieth of a milli- 
meter. Abbreviations used in connection with measure- 
ments are: N, number of specimens; X, mean; SD, 
standard deviation; and V, coefficient of variation. 

The stratigraphy, preliminary definitions of the local 
faunas, and general relationships of the rocks of the 
Vieja Group were given by Wilson, Twiss, DeFord and 
Clabaugh (1968), and need not be repeated here. Simi- 
lar data on the Mexican localities are given by Ferrus- 


quia (1967). All locality numbers (except those from 
Chihuahua) are those assigned by the Texas Memorial 
Museum. 

There have been over 100 specimens of rodents found 
in the Vieja deposits, distributed as shown in Table 1. 
The rodents are the second most abundant order in the 
collections, being exceeded only by the artiodactyls. The 
Vieja rodent fauna includes more taxa than any other so 
far described from the North American early Oligocene. 


Systematics 


FAMILY PARAMYIDAE MILLER AND 
GIDLEY, 1918 


The Paramyidae include the largest as well as some of 
the smallest rodents in the Vieja faunas, and seem to 
have been both diverse and relatively abundant. Rodents 
are sufficiently rare in the Candelaria local fauna so that 
no conclusions can be drawn as to which forms were 
present or absent; but in the Porvenir local fauna, the 
medium-sized paramyids characteristic of most Eocene 
deposits have been replaced by members of other fami- 
lies, and only very small and very large paramyids are 
present. All paramyids are absent in the collections from 
later horizons, unless the Rancho Gaitan local fauna is 
later than I consider it to be (Table 1 and p. 105). Three 
of the five subfamilies of the Paramyidae recognized by 
Wood (1962) occur here: Paramyinae (Leptotomus 
and Mytonomys); Microparamyinae (Microparamys) ; 
and Manitshinae (Ischyrotomus and Manitsha). All of 
the animals are end stages of branch lines of the family, 
and do not seem to have had any known descendants. 
For reasons explained in detail elsewhere (Wood, in 
press), I continue to recognize the Paramyidae as a dis- 
tinct family, and do not follow Black (1968a, 1971) in 
combining them with the Ischyromyidae. 


SUBFAMILY PARAMYINAE SIMPSON, 1945 


As recognized by Wood (1962), this subfamily in- 
cludes the genera Paramys, Leptotomus, Thisbemys and 
Uriscus, to which group Black (1968b) has shown My- 
tonomys should be added. Of these, Leptotomus and 
Mytonomys are present in the Vieja Group. Black 
(1971) makes Uriscus a synonym of Reithroparamys. 
He is surely wrong in this, as Uriscus was sciurognathous 
and Reithroparamys was sub-hystricognathous. 


Leptotomus Matthew, 1910 


This genus is the most abundant Vieja paramyid. It is 
represented by eight specimens (Table 1), two certainly 
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and one questionably referable to Leptotomus leptodus 
(Cope) from the Colmena Tuff, four specimens of L. 
gigans, n. sp., from the Porvenir local fauna of the 
Chambers Tuff, and a fifth specimen tentatively referred 
to L. gigans from the same horizon. 

Both of these species show the characteristic features 
of Leptotomus—the small, peculiar, anteriorly narrow 
lower incisors; plump molars; and absence of chin proc- 
esses in the mandibles. As indicated below, they seem to 
represent two of the lines of Leptotomus present in the 
Myton member of the Uinta Formation, with perhaps an 
increase in size variation in L. leptodus and a pro- 
nounced increase of actual size from its Myton ancestor 
to L. gigans. The latter seems to represent, so far as is 
known, an evolutionary dead end. The former reduces 
the structural gap previously present between Leptoto- 
mus on the paramyid side and the Oligocene ischyro- 
myid Ischyromys (Wood, 1962, p. 72), although L. 
leptodus clearly was not directly ancestral to the 
Ischyromyidae. 


Leptotomus leptodus (Cope), 1883 
Fig. 1 


Description. Two lower jaws (TMM 40498-6 and 
40630-5), from localities 40498 and 40630, Colmena 
Formation, of Uintan age, are assigned to this species. 


5 Black (1971, pp. 184-195; 201-202) restricts his discussion 
of Leptotomus and Tapomys to the cheek tooth pattern. By 
neglecting all other characteristics, he is able to consider Ta- 
pomys a synonym of Leptotomus. However, as indicated by 
Wood (1962, p. 154 and Fig. 53 F-G), Tapomys is very different 
from Leptotomus in incisor pattern, which is a valid and useful 
character. In this respect, Tapomys is clearly most like Reithro- 
paramys. Furthermore, as pointed out by Wood (1962, p. 154), 
the angular process of the lower jaw of Tapomys arises very 
slightly laterad of the incisive alveolus, a sub-hystricognathous 
feature that characterizes the Reithroparamyinae, and is a valid 
and important subfamilial character. It should not be necessary 
to repeat that the inclusion of a genus in a subfamily means that, 
unless there are specific statements to the contrary, the genus 
possesses the subfamilial characters. 





Fig. 1. Leptotomus leptodus. A-B. TMM 40630-5. A. Crown view, LM} B. Cross 
section of LI,, near wear surface. C-D. 40498-6. C. Cross section of RI, near wear surface. 
D. Crown view, RM,_;. E-F. 40630-25, LI’. E. Lateral view. F. Wear surface. G-H. 
40498-6, lower jaw. G. Lateral view. H. Medial view. E, G and H X2; others X5. 


An isolated upper incisor, —25, from locality 40630, is 
tentatively referred here. The previously known material 
of the species (Wood, 1962, p. 73) includes six speci- 
mens of early Uintan age (one from the upper Washakie 
of Wyoming and the others from the Wagonhound of 
Utah), and one of late Uintan age, from the Myton of 
Utah. None includes the upper incisor. Leptotomus kayi 
from the Duchesne River Eocene of Utah is a related 
species, but is known only from upper cheek teeth. 
During the initial stages of this study, 40630-5 was 
considered to be a new species because the cheek teeth 
are appreciably larger than those of the previous hypo- 
digm of L. leptodus. The second jaw is significantly 


smaller than the first (Fig. 1 A, D and Table 2). How- 
ever, it soon appeared that the two were morphologically 
very similar. Since the specimens came from localities 
close together both geographically and stratigraphically, 
it seemed possible that these two were conspecific, and 
that one was smaller than any previously known speci- 
men of L. leptodus and one larger. Although there are 
differences in tooth pattern and in jaw structure between 
these specimens and those from farther north, these dif- 
ferences are not adequate to warrant taxonomic separa- 
tion without the use of the size factor. 

The larger specimen (Table 2) is larger than the max- 
imum previously recorded for L. leptodus in all six meas- 
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urements of M, and M,, but not in the incisor measure- 
ments. The molar measurements range from 112 to 120 
percent of the previous mean. The other specimen is 
below the previous recorded minimum of L. leptodus for 
the length of all three molars, width of the metalophid of 
Mg, and the anteroposterior diameter of the incisor, these 
measurements ranging from 87 to 95 percent of the 
previous mean. Although these two specimens seem dif- 
ferent from each other, neither is widely removed from 
the mean of L. leptodus. The data given by Simpson, Roe 
and Lewontin (1960, p. 211, Table 5) indicate that 
such size differences do not not warrant taxonomic sepa- 
ration of the individuals concerned. Use of student’s t- 
test showed that these specimens could not be sepa- 
rated from the northern L. leptodus at the .05 level of 
probability. 

A further comparison was made by studying the size 
variation in the available material of Paramys delicatus 
(Wood, 1962, Table 2), a species of comparable size in 
a closely related genus, which is represented by 45-75 
individuals (depending on the measurement concerned). 
The smallest individual measurement was taken as a per- 
centage of the largest, for each tooth diameter. In every 
case but one (M, anteroposterior), the percentage range 
in P. delicatus was greater than between the two Col- 
mena specimens of Leptotomus, and in half the cases it 
was much larger. This indicates that the size variation in 
the Colmena Leptotomus is less than would be expected 
in a sample of 45-75 individuals. While it seems im- 
probable that the first two specimens found in the Col- 
mena Tuff lie near the extremes of size range of the 
species, this is intrinsically less improbable than that they 
represent two species, distinguishable only by size, living 
in very closely adjacent areas. It is possible that this is a 
case of sexual dimorphism, but this is a very rare condi- 
tion among rodents. It is also possible that the Colmena 
population of L. leptodus was more variable in size than 
was usual in Eocene rodents. 

The trigonid basins of the molars are small, and are 
closed both anteriorly and posteriorly by the correspond- 
ing arms of the protoconid (Fig. 1 A, D). The anterior 
cingulum is long for Leptotomus. In early stages of wear 
(Fig. 1 A) it is separated from the metaconid. The meso- 
conid is as faint a swelling of the ectolophid as in other 
specimens of L. leptodus. The entoconid is continuous 
with the posterolophid, although the two are separated 
by a faint valley (Fig. 1 A, D), which is not, however, as 
deep as in the specimens previously figured (Wood, 
1962, Fig. 22 F-G). The lingual opening of the talonid 
basin forms a narrow gorge on both teeth of the larger 
individual and on M, of the smaller. The larger indi- 
vidual is slightly more primitive, in the weakness of the 
hypolophid crest from the entoconid, than is the case 
with the northern specimens. There is a very strong hypo- 


lophid on M, of TMM 40498-6, reaching from the ento- 
conid nearly to the hypoconid, and on M, this ridge is 
complete; it is unusual, however, in that it does not join 
the hypoconid, but curves forward to meet the mesoconid 
(Fig. 1 D). The basin between the hypolophid and the 
posterolophid is very narrow. 

Both specimens had two roots supporting P4, one 
under the anterior half and one under the posterior. 
There is a single root under the posterior half of M, of 
TMM 40630-5, and two beneath the anterior part. It 
was impossible to determine the number of roots sup- 
porting the other teeth. 

The isolated upper incisor, TMM 40630-25, obvi- 
ously belonged to a large paramyid (Fig. 1 E-F and 
Table 3). It has about the same transverse diameter as, 
but a considerably greater anteroposterior diameter than, 
the incisor of the larger of the lower jaws (Table 2), 
which was found within a few feet of TMM 40630-25. 
Rodent upper incisors usually have about the same an- 
teroposterior diameter as do the lowers of the same in- 
dividuals, but may be considerably wider. This suggests 
the possibility that this incisor does not belong to L. lep- 
todus. Moreover, previously known upper incisors of 
Leptotomus have ratios of diameters ranging from .63 to 
.70. In the present case, the ratio is .52 (Table 3). How- 
ever, no upper incisors have previously been reported for 
this species; the general appearance of the incisor indi- 
cates that it could have belonged to Leptotomus; it cer- 
tainly is not referable to either Ischyrotomus or Manit- 
sha; and no other large rodents are known from the 
Colmena Tuff. It therefore seems best tentatively to refer 
this specimen to L. leptodus. 

The lower incisor of TMM 40498-6 (Fig. 1 C) is 
exactly like those of AMNH 2016 and 5026 (Wood, 
1962, Fig. 22 H-I), in both shape and enamel distribu- 
tion. The incisor of 40630-5 (Fig. 1 B) is broader an- 
teriorly, and without quite as extensive an enamel cap. 
Both incisors, however, agree in being smaller, in com- 
parison to the cheek teeth, than is true of the former 
hypodigm of L. leptodus (Wood, 1962, Table 25). 

In the lower jaw, there is essentially no chin process, 
and no nutritive foramina were seen in the chin region 
(Fig. 1 G). The masseteric knob for the insertion of the 
masseter lateralis lies slightly farther forward than in 
AMNH 2016 (Wood, 1962, Fig. 22 A). The general 
appearance of the masseteric fossa is more like that in 
L. leptodus and L. bridgerensis than in any other species 
of the genus. The ascending ramus passes the alveolar 
border at the rear of M; as in those species, rather than 
farther to the rear, as in L. costilloi and L. parvus. 
Neither of the Texas specimens possesses accessory men- 
tal foramina. Although the alveolar border of the dia- 
stema is high in all specimens of Leptotomus, in the two 
Texas specimens this is unusually high, so that it is at the 
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same level as the alveolar border in the cheek tooth re- 
gion (Fig. 1 G-H). This situation is most nearly ap- 
proached in L. parvus (Wood, 1962, Fig. 29 A), al- 
though it is not greatly different from what is known in 
L. leptodus (Wood, 1962, Fig. 22 A). The superior bor- 
der of the diastema also crests in a very narrow ridge. 
The symphysis is large, but not rugose (Fig. 1 H). Its 
posteriorly directed tail, reaching back beneath P, to the 
level of the front of M,, served for the insertion of the 
anterior belly of the digastric muscle. The genioglossal 
pit is small but clearly marked. The fossa for the ptery- 
goideus internus is deep (Fig. 1 H), extending forward 
nearly to the level of the posterior end of Ms, in con- 
trast to the situation in Jschyrotomus (Wood, 1962, Fig. 
69 B), where it does not reach anywhere near as far for- 
ward. The mandibular foramen is low on the jaw, being 
no higher than the alveolar border of the cheek teeth. It 
leads horizontally forward into the jaw. 

Discussion. If, as suggested by Wood (1962, Fig. 90), 
L. leptodus was derived from L. bridgerensis, this in- 
volved an increase in size which was more pronounced 
in the cheek teeth than in the incisor, a tendency for the 
elimination of secondary complications in the molar pat- 
tern, and a closer union of the entoconid with the end 
of the posterolophid. All of these changes seem to have 
continued to produce L. leptodus of the Candelaria local 
fauna. These changes could be accounted for by assum- 
ing either that the Colmena Formation is equivalent to 
the Myton and that Trans-Pecos Texas was closer to the 
evolutionary center of L. leptodus than was northern 
Utah; or that the Colmena Formation was slightly later 
than the Myton in age, presumably being equivalent to 
or possibly even later than the Randlett. The latter seems 
the more probable explanation. 

As indicated elsewhere (Wood, 1962, p. 72), Lepto- 
tomus shows many similarities to the Ischyromyidae, of 
which the cross-sectional shape of the lower incisor is 
one of the most striking. The differences are largely in 
the presence of completely four-crested cheek teeth in 
the latter family, and in a considerable to a very high de- 
gree of modification of the masseter muscle in the Ischy- 
romyidae. Of all the known specimens of Leptotomus, 
40498-6 has the closest approach to a four-crested pat- 
tern, especially in M.,., (Fig. 1 D). There is still a con- 
siderable gap, however, and the Colmena L. leptodus is 
almost certainly too late in time to be ancestral to any 
Chadronian ischyromyids. Because he has neglected all 
characters except those of the cheek teeth, Black (1971) 
has confused the relationships of various late Eocene 
paramyids. A phylogeny of the cheek teeth alone might 
simplify matters, but, unfortunately for his scheme of 
things, there were other parts of the animals, and these 
evolved independently of the cheek teeth. Moreover, 
these other features furnish evidence of the relationships 
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of the animals that is just as important as that of the 
cheek teeth (Romer, 1969, p. 43, footnote). One of the 
difficulties in unravelling the phylogeny of the rodents 
has been the large number of workers (many highly com- 
petent; I would include here not only Black but also 
Schaub) who have slighted structures other than cheek 
teeth. This is particularly dangerous among rodents be- 
cause of the extensive and detailed parallelism that has 
occurred in cheek tooth evolution. 


Leptotomus gigans, new species° 


Fig. 2 


Holotype. FMNH PM 47, left lower jaw with P.-M,, 
part of M2, the alveolus of Ms, and the incisor. 

Hypodigm. Holotype; TMM 40203-23, a left lower 
jaw with P,-M,; 41220-5, a right lower jaw with badly 
fractured P,-M;; FMNH PM 48, a right lower jaw frag- 
ment with part of the incisor and the alveoli of M2-3; 
and, probably, TMM 40492-34, both premaxillae in- 
cluding the incisors. 

Horizon and localities. Early Oligocene Porvenir 
local fauna, lower Chambers Tuff, Presidio County, 
Texas; TMM localities 40203, 40492 and 41220; holo- 
type and FMNH PM 48 from or near locality 40203. 

Diagnosis. Cheek teeth and incisor of typical Leptoto- 
mus pattern; very large, lower cheek tooth series measur- 
ing 33 mm or more in length, making this species nearly 
as large as Manitsha tanka, and approximately the size 
of a modern beaver; cusps plump and massive; meta- 
conid and entoconid separated from protoconid and 
hypoconid until after considerable wear; anterior cingu- 
lum developing incipient anteroconids, especially on 
molars; trigonid basins minute but deep; mesoconids 
faint; lower molars supported by four roots each; P, 
with three roots, the anterior root partly subdivided by a 
groove on its anterior face; lower incisor proportionately 
small even for Leptotomus, but with a narrow flattened 
area on anterior face; upper incisor with ridges on an- 
terior face, as in L. bridgerensis; incisor enamel very 
thin; jaw shape of Leptotomus type; masseteric knob 
weak and beneath M.; mental foramen small and well in 
front of P4; long, slender anterior palatine foramina in a 
deep fossa; premaxillary-maxillary suture crosses palate 
at rear of anterior palatine formina; tooth measurements 
as given in Tables 2-3. 

Description. This species is a very large rodent, being 
almost as large as Manitsha tanka from the early or mid- 
dle Oligocene of Slim Buttes, South Dakota (Simpson, 
1941; Wood, 1962, Table 66, Fig. 82), the largest pre- 
viously described Eocene or Oligocene rodent, and of 


6 The specific name is intended to indicate the large size of 
this animal. 
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Fig. 2. Leptotomus gigans, new species. A-C. Holotype, FMNH PM 47. A. Lateral 
view of left lower jaw. B. Crown view of LP,-M.. C. Cross section of LI, beneath the 
anterior end of P,. D-E. TMM 40492-34. D. Ventral view of snout. E. cross section of 
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about the same size as a modern beaver. The largest 
specimen (41220-5) unfortunately is badly fractured, 
with displacement along the fault plaines, so that many 
of its measurements (Table 2) are only very rough ap- 
proximations. If the measurements are correct, this 
specimen may possibly belong to a different taxon from 
the others, but I feel no confidence that the measure- 
ments given correspond closely with the size before 
fracturing. This species clearly differs from Manitsha in 
a number of significant manners, including the shape of 
the jaw, the size and shape of the incisors, and the pat- 
tern of the cheek teeth. In all of these characters, the re- 
semblances are with the late Eocene species of Lepto- 
tomus, particularly L. mytonensis (Wood, 1962, pp. 93— 
95, Fig. 34 D-F). Although L. mytonensis is considerably 
smaller than the present species (compare Table 2 and 


Wood, 1962, Table 33). it could be approximately an- 
cestral as far as all structural features (except the 
ridged upper incisors) are concerned. 

The jaw is slender for such a large rodent (Fig. 2 A), 
and, although considerably damaged in all available 
specimens, was essentially like that of L. bridgerensis in 
shape (Wood, 1962, Fig. 22 A), or perhaps even more 
slender. The masseteric fossa is relatively poorly devel- 
oped, as in L. leptodus, instead of being broad and well 
defined as in Manitsha (Wood, 1962, Fig. 82 A). The 
ventral border of the mandible seems to have been nearly 
horizontal, although breakage of all specimens intro- 
duces some uncertainty on this point. There is a broken 
piece associated with the holotype, which may or may 
not be part of the angle. Its position, if it does belong 
there, is uncertain. The rear of the incisor ended no 
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TABLE 3 


Measurements of upper teeth of Vieja Paramyidae 


Leptotomus Leptotomus 


gigans n. sp. 
TMM 40492-34 


cf. leptodus 


TMM 40630-25 


L R L 





P4 anteroposterior 
width protoloph 
width metaloph 

M1 anteroposterior 
width protoloph 
width metaloph 

M2 anteroposterior 
width protoloph 
width metaloph 

M3 anteroposterior 
width protoloph 
width metaloph 


Il anteroposterior 5.98 
transverse 3.06 
ratio Bs 


higher in the ascending ramus than the level of the cheek 
teeth, just behind and lateral to M;. The mental foramen 
apparently was single, and high on the ramus, well in 
front of P4. This is more like the condition in Leptotomus 
grandis (Wood, 1962, Fig. 26) than in any other figured 
paramyid. It is impossible to be sure whether or not 
there was a chin process in the holotype, but there clearly 
was none in 40203-23. 

The fragment of the snout (40492-34, Fig. 2 D) is 
very tentatively referred here, as discussed below. It in- 
cludes both upper incisors and the incisive foramina, and 
extends back approximately to the posterior end of the 
premaxillae. There are prominent ridges along the edges 
of the palate, extending backward from the alveoli of the 
incisors. Between these ridges lies a deep fossa, in the 
posterior half of which are the incisive foramina. The 
foramina are close together anteriorly, but diverge mark- 
edly to the rear. Behind the foramina, the fossa ends 
abruptly, the palatal surface of the maxilla broadening 
mesiad of the marginal ridges. I know of no other rodent 
that closely resembles this animal in the palate. The pre- 
maxillary-maxillary suture crosses the palate behind the 
fossa, but extends forward, nearly to the anterior margin 
of the foramina, on the bar between the anterior palatine 
foramina. There is no trace of an interpremaxillary fora- 
men. The maxillary-premaxillary suture is highly con- 
voluted across the palate and as it starts up the side of 
the snout, but most of it is broken away. There is a pro- 
nounced depresssion, below the intra-alveolar portion of 
the incisor, on the side of the snout. 
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Microparamys 
perfossus n. sp. 
TMM 41220-4 FMNH 





Ischyrotomus 


Manitsha 


cf. petersoni johanniculi, n. sp. 





TMM 40202-6 TMM TMM 
Holotype PM 441 31281 40206-28 
L R L L 
8.75 9.73 8.80 
6.15 9.78 8.25 
-70 1.00 94 


The pattern of the cheek teeth (Fig. 2 B) approaches 
that of L. mytonensis (Wood, 1962, Fig. 34 E) in the 
relative separation of the metaconids and entoconids 
from the rest of the crown, and in the small size but con- 
siderable depth of the trigonid basins. The premolar is 
quadrate, and in its pattern is closer to that of L. myton- 
ensis than to those of other species of the genus. The 
presence of a large cuspule in the talonid basin of P, of 
the holotype (Fig. 2 B) is probably an individual vari- 
ant, but is suggestive of the similar situation in M, and 
M; of L. mytonensis (Wood, 1962, Fig. 34 E). In 40203- 
23 and 41220-5, the cusp is much more lingually placed, 
like a stylid blocking the exit of the median valley. As in 
Leptotomus in general, the mesoconid is a very faint en- 
largement of the ectolophid, which is barely detectable 
until wear has proceded far enough to make a dentine 
island. The anteroconids of the molars are better devel- 
oped than in any other species of Leptotomus though 
such cusps are suggested in L. bridgerensis (Wood, 
1962, Fig. 33 C). There is an extension of the hypoconid 
anteriorly along the buccal sides of the teeth, best devel- 
oped in the premolar (Fig. 2 B), where it is almost large 
enough to be considered an ectostylid. 

The pattern of the lower incisor (Fig. 2 C) is a clear 
demonstration that this species belongs in Leptotomus as 
currently defined. The anterior face is slightly flatter than 
in most other members of the genus, especially in the 
holotype, but this is presumably a secondary condition, 
associated with the large size of L. gigans. Somewhat 
similarly shaped incisors are seen in L. grandis (Wood, 


1962, Fig. 25 H-I) and L. sciuroides (Wood, 1962, 
Fig. 35 L), but both of these species are widely separated 
from L. gigans in other respects. 

The upper incisor (Fig. 2 E), although large, is small 
for a rodent as large as the snout fragment shows it to 
have been. It is considerably wider than the lower in- 
cisor (Fig. 2 D-E and Tables 2-3). There are three pro- 
nounced enamel ridges and one faint one, running along 
the anterior face of the tooth, reminiscent of the upper 
incisor of L. bridgerensis (Wood, 1962, Fig. 33 D). The 
upper incisor is unknown in L. kayi and represented only 
by a badly broken specimen in L. mytonensis. The in- 
cisors of 40492-34 are much smaller than that referred 
below to the presumably considerably smaller Ischyro- 
tomus cf. petersoni (Table 3 and Figs. 2 E and 6 B), in- 
dicative of the proportionately small incisors of Leptoto- 
mus. The snout of 40492-34 is the correct size to be 
associated with the lower jaws of L. gigans, and the in- 
cisor is proportionately small, even for Leptotomus, as is 
also true of the lower incisors. On the other hand, in all 
other species of Leptotomus where the upper incisors are 
known, the incisor ratios range from .63 to .70. In Ischy- 
rotomus, the ratio usually lies in the range of .70 to .80; 
only I. compressidens has a higher value, .98. The in- 
cisor of Manitsha tanka has a ratio of .84; those from the 
Vieja Group, referred below to Manitsha johanniculi, 
have ratios of .94 and 1.00 (Table 3). That is, the ratios 
of 40492-34 (.95 and .97) are closer to those of Manit- 
sha and I. compressidens than to those of any other 
known paramyids; the incisor is much too small to be- 
long to any Ischyrotomus or Manitsha known from the 
Vieja; the snout is about the correct size to be associated 
with the lower jaws of L. gigans; the pattern of the in- 
cisive foramina is different from that known in any other 
paramyid; and the ridging of the incisor is more like 
what sometimes occurs in Leptotomus than like any 
known Ischyrotomus. For these reasons, this specimen 
is tentatively referred to L. gigans. 

Discussion. Leptotomus gigans is presumably a de- 
rivative of the late Eocene L. mytonensis-L.kayi stock, 
the principal changes being related to a fifty percent in- 
crease in over-all size and to a considerable proportion- 
ate decrease in the size of the lower incisor. Although the 
only known upper incisor of L. mytonensis seems proba- 
bly not to have had the striations visible on 40492-34, 
it is of approximately the same shape. The relative re- 
duction of the incisors between Myton and Chambers 
times suggests that Leptotomus concentrated on gnaw- 
ing unusually soft vegetation which may have become 
progressively more abundant in the West Texas area 
than farther north. This is in agreement with what was 
noted in L. leptodus from the Colmena Tuff, where the 
incisor is also proportionately smaller than in specimens 
of the same species from Utah. 


The comparisons above have been largely with L. 
mytonensis from the Myton, rather than with L. kayi 
from the Duchesne River, since the latter is known only 
from upper cheek teeth. Probably there was little size 
difference between L. mytonensis and L. kayi; it seems 
most probable that L. gigans was derived from L. myto- 
nensis with a considerable increase in size, and that a line 
persisted, in Utah at least, through L. kayi, that remained 
of essentially constant size. 


Mytonomys gaitania Ferrusquia and Wood, 1969 
Fig. 3 


Holotype. IGM 65-21, fragment of a lower jaw con- 
taining LM. 

Hypodigm. Holotype only. 

Diagnosis. “Similar to M. robustus, but about ten per- 
cent larger; trigonid basin opens freely into talonid basin; 
ridges into talonid basin poorly developed; small stylid 
between protoconid and hypoconid; mesostylid very 
small for Mytonomys; hypoconulid anterad of hypocon- 
id; M; supported by four roots, and talonid of M, by 
two; anterior margin of coronoid process passes alveolar 
border opposite rear of Ms; incisive alveolus ends be- 
neath posterior end of M;” (Ferrusuia and Wood, 1969, 
p. 4); measurements as given in Table 2. 

Horizon and locality. Upper tuff member, unnamed 
formation of late Eocene or early Oligocene age, 32 km 
northwest of Ojinaga, Chihuahua; Ferrusquia locality 
No. 5. 

Description. “This species is closer to M. robustus 
from the late Eocene of the Uinta Basin of Utah than to 
M. burkei from the late Eocene of California. The teeth 
of the latter are much more complex (Wood, 1962, p- 
227-231)... 

“The outstanding feature of this species is its rather 
simple pattern, with no crests, except the buccal crest 
from the protoconid, entering the talonid basin [Fig. 
3 A]. The basic pattern, however, is clearly that of My- 
tonomys. The mesostylid is smaller than on any pre- 
viously known M; of the genus, perhaps because the tooth 
seems not quite as elongate, proportionately, as in the 
previously known species. The free backward opening of 
the trigonid basin is more similar to M. burkei than to 
M. robustus (Wood, 1962, Fig. 84). The backward dis- 
placement of the hypoconid is distinctive (Black, 
1968b, Fig. 1), though the initial stages of such a 
change are suggested in M. burkei” (Ferrusquia and 
Wood, 1969, pp. 4-5). 

The ascending ramus passes the alveolar border by 
the rear of M, (Fig. 3 B), as in M. burkei (Wilson, 
1940a, Pl. 2, Fig. 1), instead of farther back as in M. 
robustus (Wood, 1962, Fig. 84 E). Beneath the talonid 
of M», there seems to be part of the masseteric scar, 


11 





AS 
wwe 








Fig. 3. Mytonomys gaitania. Holotype, IGM 65-21, left lower jaw fragment containing 
M.. A. Crown view of LM,, X5. B. Lateral view of jaw fragment, X2. E = posterior end 
of incisive alveolus. (After Ferrusquia and Wood, 1969, Fig. 1.) 


which would indicate that this, too, is slightly farther 
forward than in the genotype. A most interesting feature 
is the incisive alveolus. This is badly damaged, with the 
lateral wall and much of the ventral wall missing, but it 
clearly was closed, posteriorly, beneath the rear end of 
M; (Fig. 3 B; E). This is an unusually short incisor for 
a paramyid, although it is nowhere near as short as in the 
European genus Ailuravus. The incisor length has not 
been reported for other species of Mytonomys; of the 
three specimens of M. robustus that I checked, the al- 
veolus ends below or just behind M; in CM 2926; about 
6 mm behind, but well below, M; in CM 2925; and just 
behind M; in FMNH PM 8786. The anterior edge of the 
coronoid process is everted, so that a deep fossa is 
formed on the lateral side of the ascending ramus 
(Fig. 35). 

The posteroexternal root and part of the alveolus of 
the posterointernal one of M, are preserved. There 
clearly were four roots supporting Ms, beneath the meta- 
conid, protoconid, entoconid and the hypoconid-hypo- 
conulid complex, respectively. The condition of the roots 
has not been reported for other species of Mytonomys. 

Discussion. “Although this animal is considerably 
larger than any specimen previously referred to the 
genus, the difference is not sufficiently great as to justify 
specific separation on this basis alone. However, the size 
difference, together with the simpler tooth pattern [and 
the slightly shorter incisor], warrants the erection of a 
new species. 

“This is the [latest known] occurrence of the genus, 
which has hitherto been known only from the late Eo- 
cene (Wagonhound and Myton Members of the Uinta 
Formation and the Duchesne River Formation of Utah 
[, the Swift Current Creek of Saskatchewan as cited by 
Russell, 1965,] and the Tapo Ranch local fauna of the 
Sespe Formation of California). M. robustus is a possi- 
ble ancestor of M. gaitania, although M. burkei probably 
is not. The differences between M. robustus and M. gai- 
tania are not great, and it does not seem likely that there 
was very much interval between the times of deposition 
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of the Myton and of deposition in northern Chihuahua” 
(Ferrusquia and Wood, 1969, p. 5). The shortening of 
the lower incisor is perhaps an adaptation of the same 
sort as the reduction in proportionate diameter of the 
incisor, noted above in Leptotomus leptodus and L. 
gigans in the West Texas region. 

Black has recently described the upper teeth of My- 
tonomys (1968b), and concluded that this genus should 
be transferred from the Prosciurinae, where it was placed 
by Wood (1962, p. 277), to the Paramyinae. He is here 
followed in this allocation, although there are, neverthe- 
less, strong resemblances in some features between My- 
tonomys and the Prosciurinae, the significance of which 
is, at present, unknown. 


SUBFAMILY MICROPARAMYINAE Woop, 1962 


The Microparamyinae, as defined by Wood (1962, p. 
157), were characterized by a variety of features, of 
which the most important were: in the lower cheek teeth, 
the valley between the anterior cingulum and the pro- 
toconid, the strong mesoconid, and the separation of the 
entoconid from the posterior cingulum; in the upper 
cheek teeth, the strong hypocone, the separation of an 
anterior cingulum cusp analogous to the hypocone 
(=anterocone?), and the shift of the metaloph from the 
protocone to the hypocone; and the absence of any char- 
acteristic pattern for the cross-sectional shape of the 
incisors. The fact that the lower jaw of the Micropara- 
myinae is fully sciurognathous was not included in the 
diagnosis, since the sub-hystricognathous character of 
the angle of the lower jaw was included as an integral 
part of the definition of the Reithroparamyinae (Wood, 
1962, p. 117), and it was thought that it was clear, at 
least by implication, that all other paramyids (includ- 
ing the Microparamyinae) were sciurognathous. It 
should be unnecessary to point out that, by including 
Microparamys in the Paramyidae and Microparamyinae, 
it is intended that all characters of the family and sub- 
family, unless specifically indicated to the contrary, apply 
to this genus. 


In some respects, the Subfamily Microparamyinae is 
a very unsatisfactory taxon. It is clearly separable on 
features of the teeth and jaws (the rest of the skeleton 
is unknown) from all other subfamilies of the Para- 
myidae, but is only marginally distinct from the Sciura- 
vidae. No species or genus of the subfamily is known 
from really adequate material; Microparamys perfossus, 
new species, described below, becomes one of the best 
known members of the subfamily. The group (and, even, 
the genus Microparamys) is reported from the latest 
Paleocene to the earliest Oligocene (see below, pp. 
16-17). 

The Microparamyinae includes only the genera Micro- 
paramys, Lophiparamys, Janimus and Decticadapis. Mi- 
croparamys is known by very fragmentary materials from 
the latest Paleocene to the earliest Oligocene of North 
America, from the early Eocene of central Asia 
(Shevyreva, 1969), and from the early and middle 
Eocene of Europe. Lophiparamys comes from the early 
Eocene of the United States and from probably middle 
Eocene deposits in the Big Bend area of Texas (Wood, 
1973); Decticadapis is from the Sparnacian of France 
and Janimus is from the Uintan of Utah. In spite of its 
being a very poorly understood subfamily, it clearly 
seems to have occupied an extremely important position, 
phylogenetically, probably having given rise, directly, at 
least to the Sciuravidae (Wood, 1965b, pp. 133-134), 
Pseudosciuridae (Wood, 1962, p. 170) and Gliridae 
(Thaler, 1966, p. 103). 


Microparamys perfossus, new species 
Figs. 4-5 


Holotype. TMM 41220-4, right and left lower jaws 
with the incisors and RP,, together with isolated RM;, 
LP*, LM’, RP* and RM?’, all apparently parts of the 
same individual. If it should ever be demonstrated that 
these are not parts of one individual, RM; is my selection 
as the holotype. 

Hypodigm. Holotype; FMNH PM 433, two right 
lower jaws, one with a fragment of M, and the other 
with broken P, and M, and the incisor; 439, isolated 
RM;; 441, maxillary fragment with LMt; and TMM 
40492-5, left lower jaw fragment with M, and the incisor. 

Horizon. Porvenir local fauna, lower part of Chambers 
Tuff, early Oligocene, Presidio County, Texas. TMM 
specimens from localities 40492 and 41220; FMNH 
specimens from “carnivore den,” in the vicinity of TMM 
locality 40203. 

Diagnosis. A member of the group of small species 
of Microparamys; metastylids absent and anterior cin- 


7 Perfossus, past participle of perfodere, to dig through, in 
memory of the many weeks that I spent digging through a 
nodule to extract the remains of this animal. 


gulum with poorly developed buccal cuspule on lower 
cheek teeth; mesolophids generally present on molars, 
mesoconids small; entoconid weakly separated from 
posterolophid; protoconid of P, large for Microparamys; 
hypolophid crest from entoconid usually well developed; 
hypocones of P* and M+ widely separated from proto- 
cones, and both cusps continued buccally by anterior 
and posterior crests that give them a U-shape; usually 
a mesostyle, continued transversely as a crest into the 
central basin; probably no hypocone on M?; incisor shape 
variable; single mental foramen below diastema; very 
large angular process of lower jaw, extending far ventrad; 
anterior end of masseteric insertion below Mı; measure- 
ments as given in Tables 3—4. 

Description. The maxillary fragment (Fig. 4 C) shows 
that the zygomatic arch originated in front of the tooth 
row, as in the Lysite Knightomys depressus (Wood, 
1965b, Fig. 2 B), rather than opposite the premolars as 
in all previously described paramyids. 

The lower jaw (Fig. 4 A, B, D, E) is heavier than 
that of M. dubius from the late Eocene (Dawson, 1966, 
Fig. 3), although there seems to be a difference in the 
ventral curvature of the specimens of M. perfossus. The 
most striking feature of the jaw is the extremely large 
size and posteroventral prolongation of the masseteric 
fossa and angular process (Fig. 4 A). This gives a con- 
figuration quite different from anything previously re- 
ported in Microparamys. The anterior end of the main 
masseteric fossa lies beneath the middle or rear of M;, 
and the rather variable anterior scar of the fossa reaches 
to the anterior end of M, (Fig. 4 A, D, E). The mental 
foramen is rather large, and lies either just in front of 
P, (Fig. 4 A, E) or beneath its anterior end (Fig. 4 D), 
being more like that of M. lysitensis (Wood, 1962, Fig. 
54 K) than like that of any other species of the genus 
in this respect. There does not seem to have been a chin 
process in any of the available specimens, nor nutritive 
foramina in the chin region. On the median side, the 
genioglossal fossa is very weakly developed (Fig. 4 B). 
The symphysis is relatively smooth, which suggests that 
there was a well developed transversus mandibulae, even 
though none of the available material is preserved so as 
to show wear facets on the median surfaces of the lower 
incisors. An important nutritive foramen leads forward 
into the body of the mandible from the anterior end of 
the large pterygoid fossa (Fig. 4 B). 

Upper teeth of Microparamys are very poorly repre- 
sented in the collections, but the teeth of the present 
species are most like those of Microparamys species D 
from the Sespe (Wood, 1962, Fig. 55 H). The alveoli 
indicate (Fig. 4 C) that there was a large, single rooted 
Pš, that lay on the anteromesial side of the three-rooted 
P+. The third premolar was proportionately large, as is 
often the case in small rodents. The fourth premolar 
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Fig. 4. Microparamys perfossus, new species. Maxillary fragment X10, others X5. 
A-B. Holotype, TMM 41220-4, left lower jaw with P, reversed from right side. A. Lat- 
eral view. B. Medial view. C. Maxillary fragment with LM’, partly restored, FMNH 
PM 441. D. Lateral view of left lower jaw, TMM 40492-5. E. Lateral view of right lower 
jaw, FMNH PM 433. 





Fig. 5. Microparamys perfossus, new species, X10. A-G. Holotype, TMM 41220-4. 
A. RP}. B. RM;. C. LP*. D. RM’, anterior end to right. E. RM2’, anterior end to right. 
F. LM’. G. Cross section of LI, near front of diastema. H-I. FMNH PM 433, right. 
H. P,-M,, rotated and twisted to be coplanar, and restored. I. Cross section of L, near 
front of diastema. J-K. TMM 40492-5, left. J. M,, anterointernal corner broken and parts 
restored to original positions. K. Cross section of I, in middle of diastema. L. FMNH 
PM 439, RM.. 


TABLE 4 


Measurements of lower teeth of Microparamys perfossus, n. sp. 


Holotype 


TMM 41220-4 





P4-M3, alveolar 


P4 anteroposterior 1.46 
width metalophid 1.30 
width hypolophid 1.42 


Mj anteroposterior 


width metalophid 


width hypolophid 

M3 anteroposterior 1.72 
width metalophid 1.60 
width hypolophid 1.39 

I, anteroposterior 1.91 1.90 
transverse 1.09 1.03 
ratio BY 7 54 


(Fig. 5 C) is subtriangular. It shows the U-shaped proto- 
cone and hypocone, characteristic of this species, that 
are formed by anterior and posterior arms of each of 
the two cusps. The protocone is continuous into the 
protoloph and into a pseudomesoloph; the hypocone into 
the metaloph and posteroloph. A protoconule is recog- 
nizable in the protoloph, but there is no metaconule. The 
anterior cingulum is prominent and isolated at both 
buccal and lingual ends. A strong mesostyle is present, 
extending lingually toward the pseudomesoloph. The 
posterior cingulum, although short, reaches to the base 
of the posterior side of the metacone. 

There is a certain amount of difference between the 
first upper molars of the holotype (Fig. 5 D) and of 
FMNH PM 441 (Fig. 4 C). Both show the isolated 
anterior cingulum, the elongate mesostyle, and the U- 
shaped protocone and hypocone, with the latter fairly 
small but larger than in P*. The posterior cingulum is 
distinctly shorter than in P*, not reaching laterally as far 
as the middle of the metacone. In the referred specimen 
(Fig. 4 C), there are two mesostyle crests, whereas in 
the holotype there is only one. 

A very badly damaged RM? (Fig. 5 E) gives little 
information other than that it seems to belong to this 
species. However, there clearly was no mesostyle. 

The third upper molar has an unusually long anterior 
cingulum, whose lingual end is linguad of the protocone 
(Fig. 5 F). The tooth is much shorter, anteroposteriorly, 
than those from Powder Wash referred to M. minutus by 


FMNH TMM 
FMNH PM 433 PM 439 40492-5 
R R R L 
ca, 6.5 
1.48 
1.27 
1.50 1.58 1.60 
1.50 1.62 
1.69 
1.47 
1.44 
1,32 
2.04 2.47 
1.24 1.27 
61 i | 


Dawson (1968, Figs. 10, 11). There are several minute 
irregularities in the protoloph, the one at the forward 
bend of the crest being perhaps a protoconule. A ridge 
runs diagonally across the tooth, from the posterolingual 
margin, toward the metacone. This almost certainly cor- 
responds to the posterior arm of the protocone of the 
anterior cheek teeth, in which case there can have been 
no hypocone. This interpretation (rather than assuming 
that this crest is the hypocone) is based on the general 
absence of a hypocone in M? of paramyids, and, specifi- 
cally, its absence in the specimens of M* from Powder 
Wash referred to M. minutus by Dawson (1968, Figs. 
10-11), in M? of Lophiparamys debequensis (Wood, 
1962, Fig. 56 E), and in M? of Microparamys nanus and 
M. russelli from France (Michaux, 1968, Pl. 8, Fig. 5 
and PI. 9, Fig. 7), together with the fact that this crest 
would provide the posterior arm of a U-shaped proto- 
cone similar to those of P*-M?, a crest not otherwise re- 
presented in this tooth. As usual in Mš of paramyids, what 
seems to be the metacone lies at the posterior end of the 
tooth, continued anteriorly by a crest, and the area filled 
by the metacone of M*- is occupied by a marginal crest 
formed from the greatly elongate mesostyle. 

All the lower cheek teeth are two-rooted. The lower 
premolar (Fig. 5 A, H) has a large metaconid, whose 
buccal arm extends as an anterior cingulum across the 
entire anterior end of the tooth, reaching the anterobuc- 
cal corner of the protoconid. The latter cusp sends an 
arm into the base of the posterior side of the metaconid. 
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There is no mesoconid, although the ectolophid is com- 
plete. The hypolophid may be complete (Fig. 5 A) or 
essentially absent (Fig. 5 H). The posterior cingulum 
runs into the entoconid with no complications, as in P, 
of M. lysitensis from the Lysite or of M. wilsoni from 
the Upper Bridger (Wood, 1962, Figs. 54 L, 55 By. 

The anterior cingulum of the first lower molar (Fig. 
5 H, J) is very distinct, as in Microparamys species D 
from the Uintan of the Sespe (Wood, 1962, Fig. 55 G); 
its primary union may be with the metaconid (Fig. 5 H) 
or with the protoconid (Fig. 5 J). The rest of the tooth 
is rather different from the Californian animal, however, 
in that the entoconid sends a long crest, which may be 
either a continuous (Fig. 5 H) or an interrupted (Fig. 
5 J) ridge, toward the hypoconid, and there are one or 
more crests into the talonid basin, arising from or close 
to the mesoconid. A lingual crest from the protoconid 
(part of the metalophulid II) runs to the rear of the 
metaconid. In pattern, M, of M. perfossus is most like 
that of M. tricus, also from the Sespe (Wood, 1962, Fig. 
55 J), but the Vieja animal is much smaller than Wil- 
son’s species. There are also similarities to M. dubius 
from the late Eocene of the Wagonhound and of Bad- 
water (Dawson, 1966, Fig. 2), but that animal was 
much smaller than the Vieja form. 

The last lower molar has an anterior cingulum that 
unites firmly with the elevated, crescentic metaconid, but 
which is sharply separated from the protoconid (Fig. 5 
A, L). The buccal end of the cingulum is slightly en- 
larged as a small cuspule. The protoconid sends a lingual 
crest, as in the anterior molars, into the posterior slope 
of the metaconid. The mesoconid is a distinct cusp, iso- 
lated from the rest of the ectolophid. Irregular crestlets 
from the hypoconid extend into the talonid basin. 

The lower incisor is slightly different in cross-sectional 
shape from that in any other species of Microparamys, 
although each specimen of M. perfossus has a slightly 
different shape. In general, it is closest to that of M. 
dubius (Dawson, 1966, Fig. 1). Dawson’s figure, inci- 
dentally, demonstrates that certainly the isolated lower 
incisor referred to this species by Wood (1949, Fig. 10) 
and probably the isolated upper incisors as well (Wood, 
1949b, Figs. 8-9) do not belong to M. dubius. The in- 
cisor ratio of M. perfossus ranges from .47 to .61, and 
averages .54 (Table 4). 

Discussion. The fragmentary and isolated remains that 
make up the holotype (TMM 41220-4) were included 
in a nodule roughly 2 cm cube. It was observed, early 
in this study, that there was a great deal of material that 
seemed to belong to Microparamys in this nodule, in- 
cluding both bones and teeth, and it was hoped that there 
would be at least reasonably well preserved portions of 
the skull in the nodule. The specimen was very pains- 
takingly prepared (about six months of all available time 
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was expended on cleaning this specimen), largely with 
dissecting needles or insect mounting pins. The laborious 
nature of this work suggested the specific name. There 
were many small, unidentifiable chips of bone in the 
nodule, many of which had to be destroyed in order to 
reach the teeth and jaws that were finally excavated. 
More may still be buried in the matrix. This nodule 
would seem to be either a coprolite or an owl pellet. The 
preservation of the jaws and teeth suggests the latter; the 
great disintegration of the bone fragments suggests the 
former. All the identifiable remains belong to Micropara- 
mys perfossus; there is no duplication among them; and 
the stages of wear of the teeth are such that they could 
all have belonged to a young individual in which P{ and 
M$ were just erupting (Fig. 5 A-C, F). It therefore 
seems almost certain that a single individual is repre- 
sented. The identification of M+ and the broken M? is 
based on their stages of wear. 

Black has recently (1971, p. 183) referred Micro- 
paramys and Lophiparamys to the Reithroparamyinae. 
This seems to be because he is currently classifying the 
paramyids exclusively on cheek tooth pattern. When one 
is dealing with isolated teeth, as is essentially the case 
with his work on the late Eocene Badwater populations, 
this is necessary, but it does not seem to be to be a valid 
basis for ignoring work that has been done on specimens 
that consist of more complete material. The definition of 
the Reithroparamyinae given by Wood (1962, p. 117) 
included the pattern of the incisors and the fact that the 
angle of the lower jaw is incipiently hystricognathous. 
Black’s redefinition of the subfamily consists exclusively 
of cheek tooth characters. The definition of the Micro- 
paramyinae given by Wood (1962, p. 157) includes 
neither incisor pattern nor the angle; but the incipient 
hystricognathy of Reithroparamys is not found in any 
paramyids outside of the Reithroparamyinae, and not 
enough was known at that time (nor is known at pres- 
ent) to permit conclusions to be drawn about the incisor 
pattern of Microparamys and its relatives, which, per- 
haps, could be considered to be a diagnostic feature of 
the subfamily. It can be stated, however, that the cross- 
sectional shape of the lower incisors of the Micropar- 
amyinae, whatever variants may be included here, does 
not seem to be at all like that of the Reithroparamyinae 
as defined by Wood. 

Microparamys is very probably a waste basket, in- 
cluding two or more genera, but all species referred to 
the genus are so poorly known that there is no current 
basis for the subdivision of the genus. The genus (s.1.) 
is first recognized, according to Wood (1962, Fig. 90), 
as early as Microparamys species A of the Gray Bull. 
One of the two specimens that he referred to this form, 
an isolated M, left, ACM 10997, came from the same 
locality as did the holotype of Franimys amherstensis, 


which was erroneously stated by Wood (1962, p. 147) 
to have been “from SW 1⁄4 Sec. 9, T 56 N, R 101 W, 
Badger Basin, about fifteen miles west-northwest of Pow- 
ell, Wyoming.” This location had been determined by 
mileages and magnetic bearings from known localities. 
In 1968, an Amherst College field party returned to this 
area, retraced the route originally followed to the Fran- 
imys locality, and located a section corner in the immedi- 
ate vicinity, so that the locality can now be correctly 
determined as being 100 yards southeast of the northwest 
corner of Sec. 9, T 56 N, R 101 W. This change, accord- 
ing to all of the various maps of the Paleocene-Eocene 
contact in this region (R. C. Wood, 1967, Fig. 3), shifts 
the Franimys locality from lying within the earliest Eo- 
cene to being in the latest Palocene, and similarly shifts 
the age of the one tooth of Microparamys species A that 
was found at this locality. (Contrary to the statement by 
Guthrie, 1971, p. 73, the isolated LM,, ACM 10997, 
from this locality is better placed in Microparamys than 
in Paramys, whatever may be the correct status of the 
somewhat later jaw with a highly worn M, in the Webb 
School Collection, also called Microparamys species A 
by Wood.) 

Microparamys nanus, M. russelli (Michaux, 1968, pp. 
166-169) and Decticadapis sciuroides come from the 
Sparnacian (earliest Eocene) of France and Belgium. 
Reithroparamys first appears in the early Eocene middle 
Gray Bull (if Reithroparamys atwateri is placed in Reith- 
roparamys as I believe it should be; it is close to con- 
temporary species of Paramys, but the question of how 
adequately to treat, taxonomically, taxa ancestral to a 
later radiation is one of the continuing difficulties of Lin- 
naean classification), but the reithroparamyine Franimys 
is latest Paleocene and the morphological differences be- 
tween the Reithroparamyinae and the Microparamyinae 
seem already to have been developed by that time. 
Whether the two subfamilies had a common ancestry, 
distinct from the Paramyinae, in the Paleocene, is com- 
pletely unknown. 

For these reasons, I continue to follow the major fea- 
tures of the arrangement of the paramyid genera that I 
proposed in 1962, until studies based on all parts of the 
anatomy, and not merely on isolated teeth, suggest that 
an alternative is preferable. 

Microparamys perfossus is larger than most middle 
and late Eocene species of the genus, but is smaller than 
M. tricus of the latest Eocene of the Sespe Formation 
of southern California (Tables 3—4 and Wood, 1962, 
Tables 54-56). The closest similarities to the present 
species occur in M. tricus, in Microparamys species D 
of the Tapo Ranch local fauna, also from the Sespe 
(Wood, 1962, Fig. 55 G-H), and in M. dubius from the 
late Eocene Wagonhound and Badwater deposits (Daw- 
son, 1966, pp. 99-102). Since these forms include all 


of the hitherto described late Eocene populations of Mi- 
croparamys, it is not surprising that the early Oligocene 
M. perfossus is closest to them. The nearest approach, 
among the late Eocene forms, to M. perfossus seems to 
be Microparamys species D, suggesting the possibility of 
late Eocene to early Oligocene free migration between 
the Vieja area and southern California. 


SUBFAMILY MANITSHINAE SIMPSON, 1941 
Ischyrotomus cf. petersoni Matthew, 1910 
Fig. 6 A-C 


Description. An isolated fragment of a right lower 
incisor, 40276-19, from the Candelaria local fauna, Col- 
mena Tuff, and an isolated right upper incisor, 40202-6, 
from the Porvenir local fauna of the Chambers Tuff, are 
those of manitshine paramyids, much too small to belong 
to Manitsha. There is nothing to separate them from 
Ischyrotomus, and they are therefore referred to that 
genus, 

The lower incisor has a flat anterior face, with the 
enamel extending a short distance onto both the buccal 
and lingual faces (Fig. 6 A). The outline of the tooth is 
very similar to that of J. petersoni (Wood, 1962, Fig. 
66 D) from the Uinta Formation (both Wagonhound 
and Myton members) of Utah. There is a difference in 
the shape of the pulp cavity in the two figures, but this 
is because the Texas specimen is broken farther from the 
wear surface than is the incisor of the holotype. 

The Colmena specimen is slightly larger than any re- 
corded lower incisor of I. petersoni (compare Table 2 and 
Wood, 1962, Table 61). However, since it exceeds the 
mean of the known population of T. petersoni by only 
about 1.6 SD in anteroposterior diameter and 1.8 in 
transverse, the larger size is no justification for its sepa- 
ration from I. petersoni. 

Since J. petersoni is known from both the Wagon- 
hound and Myton levels of the Uinta, it is not surprising 
to find it or a very closely related species in the late Eo- 
cene Colmena Tuff. 

The upper incisor, 40202-6, (Fig. 6 B) has a gently 
rounded anterior face; the enamel only just reaches the 
median side of the tooth, and extends well onto the lat- 
eral face. Although upper incisors of Ischyrotomus are 
not well known, this tooth is not unlike those of J. horri- 
bilis and I. oweni from the Bridger Formation (Wood, 
1962, Figs. 69 G; 72 H). If the ratios of lower to upper 
incisor diameters that can be calculated from the holo- 
type of I. oweni hold throughout the genus, this incisor 
is of about the correct size to belong with J. eugenei, from 
the Myton. The lower incisor of I. eugenei, however, is 
unusually wide, with a broad, flat anterior surface. This 
probably indicates that the upper incisor of I. eugeni had 
a flatter anterior surface than does 40202-6. 
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Fig. 6. Incisors of Ischyrotomus and Manitsha. C X1; F X2; others X5. A. I. cf. peter- 
soni, I, right, TMM 40276-19, from front. B. I. cf. petersoni, I’ right, 40202-6, occlusal 
surface. C. Same as B, lateral view, showing presumed growth lines. Line “H” is hori- 
zontal plane. D. Manitsha johanniculi, new species, I! left, 40206-28, from front. E. 
Manitsha johanniculi, new species, I! left, 31281, from rear, with breakage restored. 
F. Same as E, ventral view of palatal fragment and incisor. Line “M” is midline of palate. 


In the proper light the dentine shows a series of bands, 
separated by faint, curved grooves, which presumably 
represent growth lines (Fig. 6 C). These are present 
over the entire length of the tooth, but require the right 
angle of illumination to be visible. The bands vary some- 
what in thickness, but there are about seven or eight in a 
distance of 2 mm. It has been suggested elsewhere 
(Wood, 1970b, pp. 248-249, Fig. 6 C) that such bands 
represent daily growth increments in the incisors. If this 
interpretation is correct, the Vieja incisor would have 
grown at a rate approximating 2 mm per week, in agree- 
ment with modern non-burrowing rodents in which 
growth rates have been calculated. 

This upper incisor is too large to be associated with 
most specimens of J. petersoni, and its curvature indi- 
cates that it belonged to an animal whose snout (and, 
presumably, whose skull) was about 40 percent longer 
than is that of the holotype of J. petersoni. This tooth is 
slightly larger than that of the fragmentary YPM 13603 
from the Myton, tentatively referred by Wood (1962, p. 
201) to I. petersoni. The Chambers specimen could rep- 
resent a member of a population descended from Z. 


18 


petersoni, and somewhat larger than the largest known 
member of that species (YPM 13603). There is nothing 
in the very fragmentary remains to suggest any differ- 
ences other than size between the earlier, Colmena, and 
the later, Chambers, animals, but with the first consisting 
of an isolated lower incisor and the second of an isolated 
upper one, this is not surprising. 


Manitsha johanniculi,* new species 
Figs. 6 D-F and 7 


Holotype. TMM 40209-691, a pair of associated 
lower jaws with RP,-M, and both incisors. 

Hypodigm. Holotype; TMM 31281, a section of LI’ 
with a portion of the premaxilla; and 40206-28, a frag- 
ment of LI’. 

Diagnosis. Smaller than genotype; hypolophid of P. 
more nearly complete than in M. tanka, the buccal end 
arising from the protoconid and separated by a deep 


8 Genitive of Johanniculus, diminutive of Johannes, equivalent 
to the English “Jack,” in honor of Professor J. A. Wilson. 


narrow valley from the hypoconid;? lingual grooves of 
cheek teeth prominent; intermediate cuspule of hypolo- 
phid (“entoconulid”) larger than in genotype; tongue 
groove of mandible very prominent; pulp cavity of lower 
incisors large; angular process of mandible elongate 
and, apparently, much more slender than in the geno- 
type, suggesting an enlarged bulla; chin process smaller 
and farther posterad than in M. tanka. 

Distribution. Holotype from locality 40209, Little 
Egypt local fauna; referred specimens from locality 
31281, Candelaria local fauna and 40206, Porvenir local 
fauna; Colmena Tuff and Chambers Tuff Formations. 

Description. The mandible is generally similar to that 
of M. tanka (Wood, 1962, Fig. 82 A). The anterior 
mental foramen is smaller, and the posterior one is 
larger, than in that species (Fig. 7 A). The diastemal 
border is a sharp ridge, as in M. tanka, but the tongue 
groove, at the anterior end, is more prominent, and 
extends laterad of the incisor (Fig. 7 A), rather than 
median to it, as in most rodents that possess such a 
structure. The posterior end of the tongue groove, on 
the median side of the bone, is well behind the anterior 
end of the diastemal crest (Fig. 7 E). There is a pro- 
nounced lateral overhang of this latter crest. The chin 
process in M. tanka is short and deep (Wood, 1962, 
Fig. 82 A); in M. johanniculi it is much longer, reaching 
from in front of P, to the rear of M.. The masseteric 
fossa is sharply separated from the horizontal ramus by 
a strong, laterally projecting crest (Fig. 7 A), even more 
pronounced than that of M. tanka (Wood, 1962, Fig. 
82 A). The anterior end of the masseteric fossa forms 
a much more open angle than in M. tanka. The ascend- 
ing ramus passes the alveolar border a short distance 
behind the rear of M;, rather than near its posterior end 
(Wood, 1962, Fig. 82 A). The angular process, appar- 
ently, is very different from the restorations of that of 
M. tanka (Simpson, 1941, Fig. 2; Wood, 1962, Fig. 
82 A), being long and slender with a deep posterior 
notch. This last feature suggests that the auditory bulla 
was quite large; if the restorations of M. tanka are cor- 
rect, the bulla must have been proportionately smaller 
in that species. 

The symphyseal region is very rugose (Fig. 7 E), 
without any regular pattern being visible in the rugosities. 
There presumably was no movement between the man- 
dibles, and therefore no transversus mandibulae muscle. 
The pit for the genioglossus is of fair size. The fossa for 
the insertion of the internal pterygoid is large and deep 
(Fig. 7 E, PTI), and extends posteriorly along the mid- 
dle of the narrow angular process. Pronounced fossae 
are present along the posterior notch of the mandible 


9 The statement by Wood, 1962, p. 220, in the diagnosis of 
Manitsha that the hypoconid was essentially absent was a lapsus 
calamis for hypocone. 


and on the dorsal part of the angular process. These 
clearly represent the insertion of one or more muscles. 
I am aware of nothing precisely like this specimen, but 
the insertion of the masseter lateralis superficialis extends 
around into this general area in a number of rodents, 
and the areas are tentatively identified as being for the 
insertion of this muscle (Fig. 7 E, MLS). 

The lower cheek teeth (Fig. 7 B) are generally similar 
to those of M. tanka (Wood, 1962, Fig. 82 H) but are 
somewhat smaller and of slightly different proportions 
(cf. Table 2 and Wood, 1962, Table 66). 

The premolar has a wider trigonid, and thus is less 
angular. There seems to be less of an anteroconid than 
in the genotype (Wood, 1962, p. 222), and the only 
suggestion of a talonid basin is a small valley, draining 
anteriorly. A peculiar feature of M. johanniculi is the 
crest that runs from the posterior arm of the protoconid 
to the entoconid (Fig. 7 B). Hypolophids (if that is the 
correct name for this crest) are rare in manitshines, oc- 
curring in Ischyrotomus compressidens and in M. tanka, 
but they arise in those forms from the ectolophid, a crest 
that is absent in P, of M. johanniculi. The posterolophid 
forms the smoothly curving posterior margin of the tooth, 
with no suggestion of a hypoconulid, agreeing with the 
situation in the genotype. The lingual gorge is like that 
of Ischyrotomus and is much more prominent than in 
M. tanka. This is presumably a primitive character in 
M. johanniculi. 

The first molar is more worn than that of the genotype. 
The trigonid basin is completely worn away, apparently 
having been as ephemeral as in M. tanka. The lingual 
gorge, as in P,, is prominent. There obviously was a 
hypolophid, as indicated both by the lingual extension 
of the dentine of the hypoconid, and by the presence of 
a dentine lake, but this must have been a very low crest. 
There is a deep valley in front of its buccal margin, how- 
ever (Fig. 7 B). 

The lower incisors are very similar to those of M. 
tanka (Fig. 7 C-D and Wood, 1962, Fig. 82 F). The 
pulp cavity is Y-shaped at the occlusal surface and en- 
larges rapidly posteriorly, being very large beneath M; 
(Fig. 7 D). There apparently was rapid diametric growth 
of the lower incisors, even after the animal was adult, 
as there is considerable increase in size of the left incisor 
from the occlusal surface (Fig. 7 C) to the break beneath 
the rear of M». The measurements given in Table 2 are 
the posterior diameters. 

Originally, the presence of Manitsha in the Vieja 
faunas was recognized on the basis of the upper incisor 
fragments (Wood, 1962, p. 224). Neither one is specifi- 
cally determinable, but both are clearly rodents, each is 
similar in size and shape to the upper incisor of Manitsha 
tanka (Wood, 1962, Table 66 and Fig. 82 G), and 
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Fig. 7. Jaw and teeth of Manitsha johanniculi, new species, holotype, TMM 40209-691. 
Jaw X1; teeth X5. A. Lateral view, right mandible, with incisor and chin restored from 
left side. B. RP,-M,. C. Wear surface of LI,. D. Cross section of rear end of RI,, beneath 
M.. E. Lingual view of right mandible. Incisor and areas marked “A” restored from left 
side. Abbreviations: MLS = fossa for insertion of ?masseter lateralis superficialis; PTI = 
fossa for insertion of pterygoideus internus; TG = tongue groove. 


neither could belong to any known genus other than 
Manitsha. 

A section of LE slightly over 2 cm long, together with 
a portion of the premaxilla, TMM 31281, part of the 
Candelaria local fauna, was found in the late Eocene 
Colmena Tuff Formation. This was the specimen de- 
scribed previously (Wood, 1962, pp. 224-225, Fig. 82 
J) as being from the “Vieja Oligocene.” The pulp cavity 
widens rapidly in this short piece of incisor (compare 
Fig. 6 F, the wear surface, with 6 E, the other end of 
the tooth fragment). There is a very faint longitudinal 
groove near the median side of the incisor. This specimen 
is very unusual for a rodent upper incisor, in that the 
transverse diameter is greater than the anteroposterior 
one (Table 3). Nothing further can be added to the 
previous description of the tooth; the premaxillary frag- 
ment is broken so that it does not show any features of 
importance except that there is a pronounced ridge mark- 
ing the lateral margin of the palate (Fig. 6 F). 

A much smaller fragment, 40206-28, also LI’, comes 
from the Porvenir local fauna. This incisor is about ten 
percent smaller than 31281, and the cross section has a 
slightly different shape (Fig. 6 D), neither difference 
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being interpretable as of much significance. A part of 
the enamel of this incisor was sectioned; not too sur- 
prisingly, it turned out to be pauciserial, as in all other 
non-prosciurine paramyids that have been studied 
(Wahlert, 1968, p. 14). 

The differences in size and proportions between the 
two specimens (Table 3) may possibly indicate that 
these belong to different species; however, it seems un- 
likely, and, in any case, both are completely indeter- 
minate and are referred to M. johanniculi because there 
is nothing else to which they could be referred. It is 
interesting to note that the earlier specimen is the larger, 
but the size difference is not significant. 

Discussion. The isolated upper incisors were con- 
sidered, throughout the preparation of this report, as 
having been those of a species of Manitsha. In view of 
the absence of any other material, until recently, from 
the Vieja that was referable to Manitsha, and of the 
presence in the Vieja of the very large Leptotomus 
gigans, the possibility was considered that these upper 
incisors might have belonged either to that species or 
to a related one. The discovery of 40492-34, however, 
which is best interpreted as a snout of L. gigans, rules 


out this possibility. The incisors of this snout are about 
5.3 X 5.1 mm, a size which makes them appropriate to 
go with the lower incisors of L. gigans, which have about 
the same anteroposterior diameter although they are ap- 
preciably narrower (Tables 2-3). If the two supposed 
Manitsha upper incisors belonged to Leptotomus, they 
should indicate an animal 65 to 85 percent larger than 
L. gigans, which would approach Hydrochoerus in size. 
This seems intrinsically less likely than that these incisors 
are of an animal at present indistinguishable from Manit- 
sha johanniculi. Structurally, these incisors are as similar 
to those of Ischyrotomus petersoni as to those of Manit- 
sha tanka, but they would also indicate an animal much 
larger than any known specimen of Ischyrotomus. The 
pattern of the dentinal tubules of these upper incisors 
(Fig. 6 D, E) is rather different from that in the lower 
incisor of Ischyrotomus eugenei (Wood, 1962, Fig. 79 
E). The significance of this difference is unknown. 

The lower jaws, however, enable the Texas Manitsha 
to be characterized as a new species of the genus. It 
seems, generally, to be more primitive than the genotype, 
in the less triangular P, and the presence of pronounced 
lingual gorges on the lower cheek teeth. However, the 
peculiar “hypolophid” of P, and the very slender angle 
seem clearly to be specializations in M. johanniculi, and 
the large size of the pulp cavity of I, beneath M, may 
also be a specialization. The structure of the masseter 
muscle seems to have been somewhat different in the two 
species, although its configuration is not entirely clear in 
either form, and the peculiar angular process of M. 
johanniculi, suggesting a much larger auditory bulla than 
in M. tanka, would seem to be an advanced character. 

It cannot be determined whether the specimens of 
Manitsha from the Candelaria, Porvenir and Little Egypt 
local faunas are conspecific, or whether there was evolu- 
tion within the group during that time span. Certainly 
there is no present basis for considering the available 
material to represent more than a single species. 

It is also clear that the Texas Manitsha was evolving 
in a direction rather different from that followed by the 
South Dakota species. Neither, however, suggests any 
relationship to any known later animals. 


FAMILY ISCHYROMYIDAE ALSTON, 1876 


There has long been a consensus that the majority of 
Eocene, together with some later, North American rod- 
ents, plus a few Eurasian forms, were a natural group, 
which various workers, including Matthew (1910), 
called the Ischyromyidae. Because several rather distinct 
lineages were included in Matthew’s concept, Miller and 
Gidley (1918) broke the group into four families, the 
Ischyromyidae (s.s.), Paramyidae, Sciuravidae and Cy- 
lindrodontidae, but the peculiarities of their classification 


kept the close relationships of these families from being 
apparent. Wood (1937a, p. 160) revived and revised 
Zittel’s suborder Protrogomorpha, to include the Ischy- 
romyoidea (Paramyidae, Sciuravidae, Ischyromyidae, 
Cylindrodontidae and ?Protoptychidae) and Aplodon- 
toidea (Allomyidae [a group proposed by Miller and 
Gidley but not currently recognized as a distinct family], 
Aplodontidae and Mylagaulidae). Later Wood question- 
ably but erroneously included the Phiomyidae in the 
Ischyromyoidea (1955a, p. 172). Until recently there 
seems to have been no question that these families (ex- 
cluding the Phiomyidae) are more closely related to each 
other than any is to any other family, as indicated by 
their being united in the Superfamily Aplodontoidea by 
Simpson (1945) and Wilson (1949b) and in the Sub- 
order Protrogomorpha by Wood (1955a, 1965a).*° 

With this general agreement as to the unity of the 
Ischyromyoidea, the exact manner in which these ani- 
mals are classified is a relatively minor matter, and one 
which must depend largely on varying interpretations of 
phylogeny and on personal preferences. It seems to me, 
however, that these rodents are sufficiently distinct in 
jaw muscle structure from most others and make up such 
an important group, from the phylogenetic standpoint, 
that they deserve subordinal distinction. I have vacillated 
(and continue to do so) as to whether the important dif- 
ferences in the structure of the masseter muscle that sepa- 
rate these families from the Sciuridae outweigh the simi- 
larities in cheek tooth structure that unite them. On the 
basis of zygomasseteric structure (as on that of cranial 
foramina), the Protrogomorpha are a valid suborder, 
distinct from the Sciuromorpha; on the basis of the cheek 
teeth, they are not. I still follow the point of view that I 
previously expressed (1955a, 1962) that the Paramy- 
idae represent the important initial radiation of the rod- 
ents, with the origin of the masseter muscle limited to 
the ventral surface of the zygoma and with cheek teeth 
that are cuspidate rather than lophate, whereas the Ischy- 
romyidae are an Oligocene development, including forms 
that have acquired a rather unusual (for rodents) four- 
crested cheek tooth pattern, and in which at least some 
individuals show a migration of the origin of the masseter 
lateralis forward, off the zygoma, onto the snout, and in 
which all members have modified the structure of the 
zygoma, in its relationships to the masseter lateralis, away 
from the conditions in the Paramyidae. 

Black has recently (1968a) argued that the differ- 
ences in dentition between the Ischyromyidae and Para- 


10 Wahlert (1972), however, united the superfamilies Sciur- 
oidea (including the Sciuridae and Prosciuridae) and Aplodon- 
toidea in a Suborder Sciuromorpha, as contrasted with the Sub- 
order Protrogomorpha, in which he placed the Paramyidae, 
Sciuravidae, Cylindrodontidae and Ischyromyidae. He tentatively 
transferred the Protoptychidae to the Suborder Caviomorpha. 
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myidae are unimportant, and has combined the two in a 
single family, the Ischyromyidae. He concluded (errone- 
ously, I believe) that the migration of the masseter for- 
ward, off the zygoma, did not occur, and that the Ischy- 
romyidae and Paramyidae are indistinguishable (which 
I do not believe) in the structure of the zygoma and the 
masseter muscle. As it would be too long a diversion 
from the Vieja rodents to explain my disagreement with 
Black, that must be reserved for another time (Wood, 
in press). 

Currently, I would define the Ischyromyidae as fol- 
lows: protrogomorphous or sciuromorphous rodents, 
with the anterior face of the zygoma always inclined and 
generally continuous with the area of origin of the mas- 
seter lateralis, whether the latter extends onto the snout 
or is confined to the space below the infraorbital foramen; 
temporalis of varying size, but large; cheek teeth lophate, 
with little or no evidence of separate cusps, and always 
four-crested in both uppers and lowers, never with any 
suggestion of a mesocone or mesoconid; cheek teeth 
brachydont to mesodont; lower incisors always ovate in 
cross section, with narrow end forward and enamel ex- 
tending far around onto lateral side of teeth; arrange- 
ment of orbital foramina similar to that of cylindrodonts 
and quite different from that of paramyids; terrestrial or 
subfossorial habits, with primitive skeleton and quadru- 
pedal locomotion. 

At a lower taxonomic level, I have been unable to 
agree with Black that Ischyromys and Titanotheriomys 
are synonymous. In part this is because we give different 
weight to certain characters; in part it is because we do 
not interpret structures as having the same anatomical 
significance; and in part it is because we cannot even 
agree as to what structures are present in specimens we 
are both studying at the same time. I shall explain all 
these matters in more detail elsewhere (Wood, in press). 
Ischyromys and Titanotheriomys, however, seem clearly 
distinct to me in numerous important cranial features. 
They do not differ significantly in cheek tooth pattern. 


Ischyromys Leidy, 1856 


The definition of the genus Jschyromys, insofar as is 
pertinent to the present discussion, may be modified to 
read as follows: an ischyromyid with a protrogomorphous 
origin of the masseter lateralis, there being a clearly 
marked anterior boundary for the fossa of origin of this 
muscle on the ventral or anteroventral surface of the zy- 
goma, always well below the infraorbital foramen; tem- 
poral muscle generally large; supraorbital crests originate 
above the eyes and normally unite, at or in front of the 
postorbital constriction, to form a sagittal crest; when 
they do not so unite, they curve backwards in a smooth 
curve, and are parallel for much of their length; skull 
with a flat dorsal profile. 
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Black (1968a) has shown that it is, at present, impos- 
sible to use tooth morphology to distinguish species 
among the materials heretofore referred to Ischyromys 
(sensu stricto). The new species described below, how- 
ever, is separable from the other species of the genus 
exclusively or almost exclusively on the basis of tooth 
morphology, which is also the basis on which Russell 
has recognized Ischyromys junctus from the Cypress 
Hills (1972, pp. 28-30). 

Recently, Black (1971, pp. 204-206) has referred 
some isolated teeth from the late Eocene of Badwater, 
Wyoming, to Ischyromys sp. There is no way, of course, 
to determine whether, on skull structure, these animals 
belonged to Ischyromys, Titanotheriomys, or neither. 


Ischyromys blacki, new species™ 
Figs. 8—10 


Holotype. TMM 41216-10, the anterior two thirds of 
a skull, with RdP**, M= and LdP*, M?~, 

Hypodigm. Holotype and TMM 41211-8, a lower jaw 
with RM..; and fragments of other teeth and bones. 

Horizon. Porvenir local fauna, lower part of Cham- 
bers Tuff, Presidio County, Texas. 

Diagnosis. An Ischyromys toward the small end of 
the size range of the known material (Tables 5—6) ; meta- 
conule distinct in upper molars and dP*; protoconule in 
molars less distinct than metaconule; metaloph of M** 
separate from hypocone until after wear; hypocone small 
and only slightly separated from protocone of dP*, M**; 
incipient enlargements of posterior cingulum in hypocone 
area of M®; distinct mesoloph-like swelling on buccal side 
of protocone of M*?; clear cusp-like enlargement of 
hypolophid of lower molars between entoconid and hy- 
poconid; anterior cingulum of lower molars weak and 
eliminated by interdental wear; tendon of origin of mas- 
seter superficialis close to that of masseter lateralis, as in 
paramyids. 

Description. The skull is broken in a number of places, 
and has been considerably crushed, especially in the 
region of the snout (Fig. 8 B). Nevertheless, it is per- 
fectly clear that there is a marked fossa for the masseter, 
ending anteriorly in a strong crest, on the ventral surface 
of the zygoma (Figs. 8 B, 10 A). As indicated above, 
this is enough to place this species in Ischyromys. 

Most features of the skull do not differ greatly from 
those of J. typus as described and figured by Wood 
(1937a, pp. 173-175 and 1940, Pl. 34, Figs. 1, 1 A). 
The median margin of the masseteric fossa, just in front 
of the cheek teeth, is highly corrugated in the holotype 


11 This species is named for Dr. Craig C. Black, who has 
published the latest review of Ischyromys and Titanotheriomys, 
in recognition of his extensive work on these and other early 
rodents. 





Fig. 8. Skull of Ischyromys blacki, new species, holotype, TMM 41216-10, X3. Partly 
restored, using both sides and with much of the crushing removed. A. Dorsal view. B. 


Ventral view. 


of J. blacki, more so than in any other specimen of the 
genus that I have seen. There is a strong fossa, presum- 
ably for the origin of the pars maxillaris anterior of the 
buccinator (oral communication, Dr. D. Klingener), be- 
tween the masseteric fossa and the margin of the palate, 
in front of the cheek teeth (Figs. 8 B, 10 A). This fossa 
is broader and with less distinct boundaries than in 
Titanotheriomys veterior (Fig. 11 C; Black, 1968a, Figs. 
1,4; Wood, 1937a, Pl. 27, Fig. 1 A). Crushing prevents 


recognition of the premaxillary-maxillary suture on the 
ventral surface of the snout of the holotype of I. blacki. 
The palatine reaches as far forward as the rear of dP’, 
with the posterior palatine foramina lying just inside the 
palatine, and continued forward by a well marked groove 
at least to the area anterior to the cheek teeth. The pos- 
terior end of the palate lies opposite the anterior part of 
M? (Fig. 8 B), rather than at the rear of M? as in J. typus 
(Wood, 1937a, p. 175), and has a prominent rounded 
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process extending backward at the midline, which does 
not seem to be present in Titanotheriomys (Wood, 
1937a, Pl. 27, Fig. 1 A). There is a lateral thickening 
of the palate, but it only extends about halfway across 
the palate (Fig. 8 B), and is much less well developed 
than in paramyids. The lacrimal does not have quite so 
large an expanse on the dorsum of the skull as in Z. typus; 
the malar reaches higher on the zygomatic arch, almost 
meeting the lacrimal; and the temporal crests do not meet 
in the holotype to form a sagittal crest, which is probably 
because this animal was a juvenile. The anterior root of 
the zygoma is slightly more diagonal than in Wood’s 
figure of J. typus (1940, Pl. 34, Fig. 1 A), so that the 
infraorbital foramen shows in dorsal view (Fig. 8 A), as 
in Titanotheriomys (Wood, 1937a, p. 195 and Pl. 27, 
Fig. 1 B; at the moment I am unable to agree with Black, 
1968a, p. 280, that this is a general characteristic of all 
ischyromyids). There is no certainty as to the location 
of the anterior end of the fronto-parietal suture. It al- 
most certainly is not where it is shown in Figs. 8 A and 
9, but there is what might be a suture at this point, and 
no trace of one could be detected anywhere else. The 
maxillary-premaxillary suture is probably an almost 
straight line on the side of the snout, as in J. typus (com- 
pare Fig. 9 and Wood, 1940, PI. 34, Fig. 1). 
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With all the studies that have been published on 
Ischyromys and Titanotheriomys (esp. Wood, 1937a; 
Howe, 1966; and Black, 1968a), it is unfortunate that 
no one has presented clear illustrations of the orbit, and 
for that reason this region of I. blacki is figured here 
(Fig. 9), even though there is considerable breakage on 
both sides of this specimen, making it difficult to identify 
some of the sutures. The lacrimal is large, as in Titano- 
theriomys (Wood, 1937a, Pl. 27, Fig. 1, where its size 
can be told from the space remaining when the bone fell 
out). The nasolacrimal canal leads anteriorly into the 
bone at the front of the orbit (Figs. 8 A, right side; 9, 
NLC), and then bends sharply downward. The maxillary 
forms the ventral part of the orbit, back to behind Ms. 
There is a deep, parallel-sided channel that runs forward 
from where the foramen lacerum anterius would be (it is 
broken away in TMM 41216-10) to the infraorbital 
foramen. Small foramina for the superior alveolar vessels 
are present dorsal to P*. The sphenopalatine foramen is 
on the dorsal side of the channel, still within the max- 
illary, above the front part of M! (Fig. 9, SPF). A groove 
leads into the foramen from the ventral side, and a much 
larger one from the rear. A small foramen cuts through 
a sliver of bone at the fronto-maxillary suture, behind 
the sphenopalatine foramen. At the posteroventral 





Fig. 9. Ischyromys blacki, new species, holotype, TMM 41216-10, left orbit, X5, with 
some restoration from the right side. AEF = anterior ethmoid foramen; FR = frontal; 
IOF = infraorbital foramen; LA = lacrimal; MS = malar-maxillary stuture; MX = max- 
illary; NLC = nasolacrimal canal; OF = optic foramen; OS = orbitosphenoid; PA? = 
?parietal; PAL = palatine; SPF = sphenopalatine foramen. 
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corner of the frontal is a round pit, on the fronto-orbito- 
sphenoid suture, with a foramen (possibly the anterior 
ethmoid foramen?) opening out of its rear end. No such 
foramen is visible in the Ash Spring specimen of Titan- 
otheriomys (Fig. 11 A). This foramen is just in front of 
the optic foramen, which lies entirely within the orbito- 
sphenoid. 

The cheek teeth of J. blacki, as indicated in the diagno- 
sis, have prominent metaconules and weaker protocon- 
ules; the metalophs of the molars would be incomplete 
until after considerable wear; and the hypocones are 
weak (for Ischyromys). All these features are primitive. 
The teeth are at the lower end of the size range of those 
that I would refer to Ischyromys (cf. Tables 5—6 and 
Black, 1968a, Tables 1-2), and are about the same size 
as those of Titanotheriomys douglassi. 

The holotype preserves RdPš and both dP*. The pat- 
tern of the former has been completely abraded. The 
conules of dP* are large (Fig. 10 D), and the metaloph 
unites in the space between the protocone and the hypo- 
cone. The molars (Fig. 10 C, D) are fundamentally 
similar to those of Titanotheriomys douglassi (Black, 
1968a, Figs. 16-17), with prominent conules (especially 
metaconules), and a cusp-like lingual enlargement of 


the anterior cingulum, incomplete metalophs on unworn 
teeth, relatively small hypocones, and short posterior 
cingula. Very interesting features show up on M* (Fig. 
10 C). There is a clearly marked crest from the proto- 
cone, extending into the central basin of M! or toward 
the lingual end of the compound metaconule of M>, 
which looks somewhat like an enlargement of the swell- 
ing present in various paramyids, especially Thisbemys 
(Wood, 1962, p. 102, Figs. 36 D, E; 38 E-G; 39 E). 
However, to avoid danger of being misunderstood, it 
should be stressed that this is merely a swelling in para- 
myids, whereas it is a distinct but short crest in J. blacki. 
It is possible that this is an initial stage in the develop- 
ment of a mesoloph, a crest concerning whose origins 
we know all too little. On the other hand, the situation 
in M? (Fig. 10 C) and in Titanotheriomys douglasst 
(Black, 1968a, Figs. 16—17) suggests that this crest 
might be the remains of a primitive protocone-meta- 
conule link, and that the metaloph is in process of shift- 
ing its attachment from the protocone to the hypocone 
in this species—a shift that undoubtedly occurred some- 
time in the ancestry of the later ischyromyids. It is also 
possible that both suggested relationships of this crest 
may be correct. 


TABLE 5 
Measurements of upper teeth of Vieja Ischyromyidae 


Ischyromys blacki 
Holotype 


TMM 41216-10 





p4.M3 12.4 

dP3 anteroposterior 1.5 
transverse 1.4 

dP4 anteroposterior 3.1 3.0 
width protoloph ak 3.0 
width metaloph 3.0 3.0 

Ml anteroposterior 2.9 2.9 
width protoloph 3.4 3.3 
width metaloph 3.2 zA | 

M2 anteroposterior 3.3 3.0 
width protoloph 3.2 3.2 
width metaloph 2.8 2.9 

M3 anteroposterior 3.1 
width protoloph S 
width metaloph 3.0 

Il anteroposterior 3.42 
transverse 2.18 2.13 
ratio .64 


Titanotheriomys veterior 


TMM TMM TMM 
40283-126 40283-91 40283-18 
R L R [L L 
ca, 13 | 12.95 
1.60 1.43 
1.43 1.15 
3.38 3.07 
2.83 2.48 
2.97 2.63 
3.56 3.51 3.06] 3.13 
3.68 3.62 3.22 
3.64 3.52 3.27 
3.65 3.45 3.04] 2.90 
3.58 3.68 3.06 
3.22 3.12 2.87 
2.93 2.73 2.90 
3.05 3.06 2.17 
2.16 2.26 2.62 
3.22 3.21 ca. 3.6 | 3.5 (ca.) 3.40 
2.23 2.23 2.10 | 2.15 2.20 
.70 70 .65 
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TABLE 6 
Measurements of lower teeth of Vieja Ischyromyidae 


ce 


Ischyromys blacki 


TMM 41211-8 TMM 40283-9 
R L 
P4-M3 alveolar 13.0 
P4 anteroposterior 
width metalophid 
width hypolophid 
M, anteroposterior 
width metalophid 
width hypolophid 
M3 anteroposterior 2.94 
width metalophid 3.36 
width hypolophid 3.36 
M3 anteroposterior 3.56 
width metalophid 3.20 
width hy polophid ca. 2.9 
I, anteroposterior ca. 4.6 


transverse 


d = deciduous tooth 


The most striking features of the badly worn lower 
molars of TMM 41211-8 are the incomplete metalophid, 
more primitive than in any other ischyromyid, and the 
presence of a distinct intermediate cusp, buccad of the 
entoconid, in the hypolophid, which is also present in at 
least some individuals of Titanotheriomys douglassi 
(Black, 1968a, p. 286). 

The upper incisor (Fig. 10 E) is ischyromyid. The 
lower incisor is so badly damaged as to yield no informa- 
tion beyond the fact that it has the tapered anterior face 
characteristic of the family. 

Discussion. Black (1968a) has demonstrated the es- 
sential homogeneity of the cheek teeth within the Ischy- 
romyidae for essentially the entire Oligocene, only 
Titanotheriomys douglassi (Black) differing in having a 
significantly more primitive tooth pattern. The same 
evolutionary stage is represented in Z. blacki. This latter 
species is slightly (but probably not significantly) smaller 
than T. douglassi (compare Tables 5—6 with Black, 
1968a, Tables 1-2). The two species very possibly could 
not be told apart on the basis of isolated cheek teeth or 
incisors. But all skulls of T. douglassi show the Titano- 
theriomys pattern of forward movement of the masseter, 
although most or all of them have a sagittal crest. The 
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Titanotheriomys veterior 
TMM 40283-77 TMM 40283-105 TMM 40283-126 
L R R L 


ca. 14.9 


3.50 
3.22 
3.27 
3.60 
3.47 
3.29 


3.23 
1.74 


striking uniformity of tooth structure in ischyromyids, 
while unfortunate if one is dealing exclusively with iso- 
lated cheek teeth, is no reason for not recognizing the 
important skull differentiation that separates Ischyromys 
from Titanotheriomys, the former being protrogomorph- 
ous, and the latter at least incipiently scturomorphous. 

The fact that both J. blacki and T. douglassi have sim- 
ilar primitive tooth patterns suggests that they are near 
the basic stock of the Ischyromyidae, and that the two 
genera diverged not long before the beginning of the 
Oligocene, each line subsequently losing the intermediate 
cusps and strengthening the crests of the cheek teeth. 
It also seems probable that the ancestry of the family 
is to be sought in a paramyid with a well-developed 
Sagittal crest (such as Leptotomus) rather than in one 
with no such crest (such as Reithroparamys), and that 
the forward migration of the masseter lateralis in Titano- 
theriomys was an early development, subsequently fol- 
lowed (after deposition of the beds at McCarty’s Moun- 
tain) by a reduction of the temporal muscle, eliminating 
the sagittal crest. However, Wahlert’s study of cranial 
foramina (1972) suggests that the ancestry of the Oligo- 
cene Ischyromyidae is far from being as well understood 
as was previously believed. 
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Fig. 10. Ischyromys blacki, new species. B = TMM 41211-8; others are holotype, 
TMM 41216-10. C X10; others X5. A. Ventral view of right masseteric fossa, root of 
zygoma and infraorbital foramen. ANT = anterior direction; F = fractures; MID = mid- 
line of skull. B. RM, and part of M,. C. LM:-, D. RdP?—, M?-’, anterior end to the 


right. E. RI‘, broken occlusal surface. 


Titanotheriomys Matthew, 1910 


Revised Diagnosis. Ischyromyid in which the origin 
of the masseter lateralis has migrated forward, off the 
ventral surface of the zygomatic arch, lateral to and for- 
ward of the infraorbital foramen, reaching at least as 
far forward as the premaxillary-maxillary suture near the 
top of the snout; infraorbital foramen not restricted by 
the masseter lateralis; temporalis relatively small, the 
temporal crests leaving a lyre-shaped space between 
them, even in the rare cases where the crests meet near 
the posterior end of the cranium to form a short sagittal 
crest; skull generally with a curved dorsal profile. 

These features, as will be discussed in detail elsewhere 
(Wood, in press) do exist; are found in combination; and 
do differentiate Titanotheriomys from Ischyromys. 


Titanotheriomys veterior (Matthew), 1903 
Figs. 11-12 


Description. Seven specimens from TMM locality 
40283, representing the Ash Spring local fauna, are re- 
ferred to this species. The best specimen, —126, includes 


both lower jaws, the premaxillaries and part of the nasals, 
the left and some of the right upper cheek teeth, and frag- 
ments including parts of the left humerus, radius and 
ulna. There is a badly damaged skull, —91, missing the 
anterior half of the snout, both zygomatic arches, the 
posteroventral part of the brain case, and much of the 
skull roof. One other specimen, —105, a lower jaw frag- 
ment with RM», shows features of interest. The re- 
maining specimens are: —18, an isolated upper incisor; 
and —9, —11, and —77, edentulous lower jaw fragments. 

The skull shows that the masseter lateralis had moved 
its origin forward off the ventral surface of the zygoma 
(Fig. 11 A, C) and onto the snout, although breakage 
in the snout region makes it impossible to determine the 
forward limits of the area occupied by the masseter. The 
dorsal part of the skull is badly damaged (Fig. 11 A, B) 
and it is impossible to determine the shape of the supra- 
orbital crests. It is quite clear, however, that they were 
far apart in the interparietal region, as no trace either of 
paired or of a single crest is present in this area (Fig. 11 
B); there are suggestions in the postorbital region that 
the crests were lyrate. This skull must, therefore, be re- 
ferred to Titanotheriomys. 
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Fig. 11. Skulls and jaw of Titanotheriomys veterior. A. Lateral view of left side of 
skull, TMM 40283-91, X2.5. AEF = Anterior ethmoid foramen; AL = alisphenoid; BC = 
crest for origin(?) of buccinator (?); FLA = foramen lacerum anterius; F = fossa for 
origin of pars maxillaris anterior buccinatoris (? ); MX = maxillary; OF = optic foramen; 
OSP = orbitosphenoid; SAF = foramen for superior alveolar arteries and veins; SFF = 
sphenofrontal foramen; SPF = sphenopalatine foramen. B. Dorsal view of skull, 40283- 
91, anterior end to left, X1. PA = parietal; SOC = supraorbital crest. Areas with diagon- 
ally ruled lines are broken bone. C. Palate with LdP*-* and M=, 40283-91, X5. D. Lat- 
eral view of left side of snout, AEW 9048, Pipestone Springs, Montana, X1. B = origin of 
? bucco-naso-labialis; M = origin of masseter lateralis. E. Median view of left lower jaw, 
partly restored from right side, with dP, reversed; 40283-126, X2.5. 


The snout is badly damaged, but shows the nearly 
vertical premaxillary-maxillary suture characteristic of 
the family. The lateral edge of the palate bears a clearly 
marked crest. Just lateral to the posterior end of this crest 
is a deep pit, clearly separated from the fossa for the 
masseter, which is presumably the origin of what Mein- 
ertz (1943, p. 372, Fig. 20) called the pars maxillaris 
anterior of the buccinator. 

The structures within the orbit indicate a number of 
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differences from any known skulls of paramyids. The 
sphenopalatine foramen is at the anterior end of a deep 
fossa, entering the skull in an anterior direction as in 1. 
blacki (Fig. 9) or in Paramys delicatus (Wood, 1962, 
Fig. 3 A), where it likewise opens at the front of the 
fossa. The foramina for the superior alveolar vessels 
enter the maxillary from the infraorbital channel just be- 
hind the infraorbital foramen, and are rather small. The 
anterior ethmoid foramen is high in the orbit, on the 


orbitosphenoid-frontal suture. It is continued backward 
by a groove, to the sphenofrontal foramen, which lies on 
the alisphenoid-orbitosphenoid suture, just above the 
foramen lacerum anterius. If these foramina are correctly 
identified, the function of this groove is uncertain, since 
Hill (1935, pp. 123 and 125) stated that the anterior 
ethmoid foramen allows the entry of the anterior ethmoid 
branch of the ophthalmic nerve into the cranial cavity, 
and that the sphenopalatine foramen transmits a branch 
of the stapedial artery. However, he adds (p. 123) that 
in some geomyoids the anterior ethmoid foramen is con- 
fluent with the sphenoidal fissure (= foramen lacerum 
anterius), so that perhaps this groove actually led from 
the foramen lacerum anterius to the anterior ethmoid 
foramen. 

As is normal in Titanotheriomys, the lower jaw is long 
and slender, resembling Leptotomus in this. The sym- 
physis is only slightly rugose (Fig. 11 E), and there was 
probably a functional transversus mandibulae muscle, al- 
though the median surface of the lower incisor shows no 
signs of wear. There is a deep pit for the genioglossus at 
the rear end of the symphysis. The angle, again as in 
Leptotomus, is fully sciurognathous and extends only 
slightly below the level of the main body of the mandible. 
The poor development of the masseteric fossa is also 
suggestive of Leptotomus. The mandibular foramen is at 
the level of the alveoli of the molars, about one tooth- 
length behind M;. The fossa for the pterygoideus internus 
is very large and deeply concave, giving a considerable 
transverse component to the pull of this muscle. There 
are small nutritive foramina near the anterior end of the 
pterygoideus fossa. 

The cheek teeth (Figs. 11 C and 12 A, B and D) are 
typical of those of Titanotheriomys veterior, and add 
nothing to what is already known of the species, except 
for the fact that some of the specimens (TMM 40283- 


91, the skull; and —105, a lower jaw) have teeth below 
the lower limits of the known size range for this species 
from Pipestone Springs, Montana (compare Tables 5—6 
with Black, 1968a, Tables 1-2). However, if these small 
specimens are compared individually (rather than com- 
paring the entire Ash Spring population, which would be 
less divergent) with Black’s sample, the t-test gives a p 
value less than .05 only for the length of M? (p slightly 
greater than .01); therefore these specimens should be 
referred to Titanotheriomys veterior. 

At least some specimens of the incisors still preserve 
orange pigment in the enamel. The upper incisors have 
a flattened anterior face, with the enamel not extending 
at all onto the median face, and only a very short distance 
onto the lateral face (Fig. 12 E-G). 


FAMILY CYLINDRODONTIDAE 
MILLER AND GIDLEY, 1918 


The Cylindrodontidae are, individually, the most abun- 
dant family and taxonomically one of the most diverse 
families of rodents in the Vieja Group, being represented 
by four genera, six species and 33 specimens. Six genera 
of this family have been described from North America 
outside the Vieja area—the Bridgeran Mysops; the Uin- 
tan Pareumys; the Chadronian Cylindrodon, Pseudocy- 
lindrodon and Ardynomys; and the Whitneyan Sespemys. 
In addition to Ardynomys in the early Oligocene, Tsagan- 
omys, Cyclomylus and Pseudotsaganomys occur in the 
middle to late Oligocene of Mongolia and Kazakhstan. 
The genus Presbymys, from the late Eocene of the Sespe 
of southern California, was compared by Wilson both 
with the cylindrodonts and with the peculiar late Eocene 
rodent Protoptychus (Wilson, 1949a, pp. 10-11); he 
referred it to the Cylindrodontidae, although the discus- 
sion sounds as though he were leaning toward relation- 





Fig. 12. Teeth of Titanotheriomys veterior, X5. A. RdPš-4, M+, TMM 40283-126, an- 
terior end to the right. B. RM. ,, 40383-105. C. LI,, 40283-126, wear surface. D. RdP,- 
M., 40283-126. E. LI‘, 40283-126, wear surface. F. LI’, 40283-18, anterior view of 
broken end. G. LI‘, 40283-18, broken rear end. 
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ae with Protoptychus. In his major summary of the 
early Tertiary North American rodents, Wilson (1949b, 
p. 96) said, “Whatever the affinities of this genus, the 
dental pattern is highly specialized, and no other Eocene 
or Oligocene rodent has a directly comparable tooth 
structure.” I am fully in accord with these remarks, have 
nothing further to add to them, and believe that, whatever 
else it may have been, Presbymys was not a cylindrodont. 
Cylindrodonts are represented in all local faunas of 
the Vieja Group except for the Candelaria local fauna; 
Cylindrodon fontis is present in the Little Egypt local 
fauna; Pseudocylindrodon neglectus and P. texanus, new 
species, in the Porvenir and Little Egypt; aff. Pseudo- 
cylindrodon cf. neglectus in the Airstrip; Pseudocylin- 
drodon cf. texanus in the Ash Spring; Ardynomys occi- 
dentalis in the Porvenir and Airstrip; Jaywilsonomys 
ojinagaensis and J. pintoensis in the Rancho Gaitan; and 
J. aff. pintoensis in the Airstrip. 

Although keys are perhaps not worth the trouble of 
preparing, I made one to help me in the study of the 
Vieja cylindrodonts, and include it here, in case it might 
be of assistance to future workers (Table 7). 

The Vieja cylindrodonts fall into two groups. The 
majority of species show rather close relationships to 


early Oligocene animals from the northern Great Plains, 
intermontane valleys of Montana, and southern Canada. 
One of these species, Pseudocylindrodon texanus, new 
species, is distinct enough to warrant recognition as 
new. The materials of Cylindrodon and Ardynomys and 
most specimens of Pseudocylindrodon are very similar 
to previously described species, all of which are present 
in the early Oligocene of McCarty’s Mountain or Pipe- 
stone Springs, Montana. These three genera are reason- 
ably closely related to each other. On the other hand, 
Jaywilsonomys, as pointed out by Ferrusquia (1967, Fig. 
6), is quite distinct from the other Oligocene cylindro- 
donts, and is relatively close to the late Eocene Pareumys, 
from which it could have been derived. The Pareumys- 
Jaywilsonomys line may have survived into the late 
Oligocene Sespemys. The current status of our knowl- 
edge of the family can best be indicated by separating 
these last three genera as a distinct subfamily. If this is 
done, the middle to late Oligocene Asiatic genera also 
deserve separation. The bases for this division are dis- 
cussed below. A tentative phylogenetic tree of the cylin- 
drodonts is given in Fig. 13, adapted to a considerable 
extent from Ferrusquia (1967, Fig. 6). 
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Fig. 13. Phylogenetic tree of the Cylindrodontidae. Position of taxa within time zones 


has no significance. 
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SUBFAMILY CYLINDRODONTINAE, NEW CONCEPT 


Cylindrodontinae was proposed by Simpson (1945, 
p. 77) as a new rank for the animals called Cylindro- 
dontidae by Miller and Gidley (1918, p. 440); he also 
included in this taxon the Mongolian animals placed in 
the Tsaganomyinae by Matthew and Granger (1923, 
p. 4). Simpson’s Cylindrodontinae, as a subfamily of the 
Ischyromyidae, is the exact equivalent of the family Cyl- 
indrodontidae as used here. The subdivision of that 
group as proposed in this paper, is, however, a new 
concept. 

Diagnosis. Cylindrodonts in which the cheek teeth 
have medium to high crowns, but are always rooted; 
skulls generally flattened; upper cheek teeth may or may 
not have well-developed hypocones, but metalophs are 
always complete after slight wear; inner wear surface 
(protocone-hypocone area) of upper molars aligned 
anteroposteriorly; metalophulid II complete in lower 
molars, so that trigonid basin is isolated from talonid 
basin; Pš present or absent; P* nearly molariform; lower 
incisors may have the curvature normal for rodents or 
may form unusually small circles; upper incisors may ex- 
tend back into front of orbits; anterior faces of incisors 
rounded or partly flattened. 

Referred genera. Cylindrodon, Pseudocylindrodon 
and Ardynomys. Some species of Mysops perhaps be- 
long here. 

Distribution. Middle Eocene of the United States; 
early Oligocene of the United States, Canada' and 
Mongolia; middle (?) Oligocene of Kazakhstan. 

The subfamily lines, as drawn here, currently seem to 
me to be the most logical and convenient. However, if 
the definitions were altered slightly, the boundary be- 
tween the Cylindrodontinae and the Tsaganomyinae 
could be shifted, to place either the Asiatic species of 
Ardynomys, or the entire genus, in the Tsaganomyinae. 
My personal preference would be to draw the subfamily 
boundary through the middle of the genus Ardynomys, 
but some taxonomists might consider that this was in- 
appropriate. In addition, a species of Mysops from the 
middle Eocene of Texas, being described elsewhere 


12 Russell (1954, p. 94) indicated that the affinities of the 
Kishenehn mammals were with those from the latest Eocene 
Duchesne River and the early Oligocene of Pipestone Springs; 
that perhaps the Kishenehn was intermediate in age between 
these last two faunules; and concluded “Arbitrarily it is proposed 
to retain the formation in the Eocene as an uppermost part, but 
it could with equal merit be regarded as basal Oligocene.” On 
the basis of the stage of evolution of the rodents involved, in- 
cluding, among others, Pseudocylindrodon, it seems to me to be 
more likely that the Kishenehn was earliest Oligocene than latest 
Eocene. Cylindrodon is also present in the early Oligocene of the 
Cypress Hills (Russell, 1934, p. 52; 1972, pp. 30-33. He now 
refers all material of Cylindrodon from the Cypress Hills to his 
new species C. collinus.). 
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(Wood, 1973, p. 13), fits better in the Jaywilsonomy- 
inae than in the Cylindrodontinae, where I had originally 
placed the entire genus. Cylindrodon collinus from the 
Cypress Hills shows a union of the metaconule with both 
the hypocone and the posteroloph (Russell, 1972, Fig. 9 
A), which, although suggestive of the Jaywilsonomyinae, 
does not necessarily exclude that species from the 
Cylindrodontinae. 


Cylindrodon fontis Douglass, 1902 
Fig. 14 


Description. The Little Egypt local fauna includes two 
lower jaws referable to this species, TMM 40209-207 
and -543, from locality 40209 in the upper part of the 
Chambers Tuff. They are clearly referable to Cylindro- 
don on the basis of the hypsodonty of the cheek teeth, 
and cannot be separated from C. fontis. One of them, 
-543, shows the same reduction of the pattern of all the 
molars to a buccal valley and a small central lake (Fig. 
14 A) that is illustrated for C. fontis by Black (1965, 
Fig. 3 G) and Galbreath (1969, Fig. 2 E), and for C. 
nebraskensis by Hough and Alf (1956, Fig. 2). These 
last authors state that C. nebraskensis is “as large as the 
largest specimens of C. fontis from Pipestone Springs, 
Montana” (p. 133), but give no measurements and no 
magnification for their figure. The interdental wear does 
not become prominent in C. fontis until the teeth are 
very highly worn, as, in this case, at the contact of P, 
and M,. The same is true of C. collinus from the Cypress 
Hills (Russell, 1972, Fig. 8 H). The second Texas speci- 
men, 40209-207, has teeth as highly worn as any that I 
have ever seen, with the enamel entirely removed from 
the buccal halves of the teeth, and wear surfaces devel- 
oped on the buccal roots, worn almost to the level of the 
bone at the edge of the alveoli (Fig. 14 B; W). The al- 
veolar length of the cheek teeth of both specimens (Table 
9) slightly exceeds the mean of 22 specimens cited by 
Black (1965, p. 18), but both fall within one SD of the 
mean. The only measurements that appear to be sig- 
nificantly different from Black’s series are the antero- 
posterior diameters of Ms, which, in both cases, are a 
little more than three SD larger than his mean. However, 
his measurements seem to have been the anteroposterior 
diameter at the wear surface, whereas those given in this 
paper include the posterior slope of the tooth, as well. If 
correction is made for this factor, there is no difference 
in anteroposterior length of M;. The measurements of 
tooth length of the Texas specimens (Table 9) are con- 
sistently less than those given by Galbreath (1969, Table 
2), and consistently greater than those given for C. 
collinus by Russell (1972, pp. 31-33). 

The incisors (Fig. 14 C) have the rounded anterior 
face and general triangular cross-sectional shape char- 





Fig. 14. Teeth and jaw of Cylindrodon fontis. Teeth X10, jaw X5. A. RP,-M,, TMM 
40209-543. B. RM,_, and roots of RP,, 40209-207; W = wear facets on roots of molars. 
C. Anterior view of RI,, below diastema, 40209-207. D. Composite lateral view of right 
lower jaw; part behind arrows 40209-543; part in front of arrows 40209-207; F = portion 


of mental foramen in broken edge of bone. 


acteristic of Cylindrodon. The pulp cavity of 40209-207 
has a most unusual, angulate, shape (Fig. 14 C); per- 
haps this is related to the great age of this individual at its 
death. The lower incisor is an arc of a circle whose center 
is 2.7 mm above the occlusal surface of the anterior half 
of M,; the radius of curvature of the outer arc of the 
incisor is about 9.5 mm. 

Both jaws are broken through the diastema; one 
(40209-207) shows a part of the mental foramen, with- 
in the bone (Fig. 14 D; F), with a minute accessory fora- 
men behind it; the other is broken below P4, which is far 
enough to the rear so as to show nothing of the mental 
foramina. These specimens would agree, then, with C. 
fontis (Black, 1965, p. 14), C. nebraskensis (Hough 
and Alf, 1956, Fig. 1), or C. collinus (Russell, 1972, 
Fig. 8 I) in the position of the mental foramen, although 
the first specimen, at least, differs in the presence of the 
minute accessory foramen. This, however, seems proba- 
bly to be merely an individual or local geographic 
variant. 


Pseudocylindrodon Burke, 1935 


This genus is the most primitive known Oligocene 
member of the family. The teeth are partly hypsodont, 
the uppers with lingual hyposdonty and the lowers with 
hypoconid hypsodonty. There seems always to be a Pš, a 
primitive feature, although it may be minute. The lingual 
crest (protocone or protocone-hypocone) of the upper 
teeth has an anteroposterior alignment. 

The lower jaw is relatively slender, with a double 
mental foramen in all reported North American material. 
Only a single mental foramen is shown by Vinogradov 
and Gambarian (1952, Fig. 1 A) in Pseudocylindrodon 
sp. from Mongolia, but their artist might have overlooked 
a minute accessory foramen. 

Several species of the genus have been reported, 
mostly from the early Oligocene: the genotype, P. ne- 
glectus, from Pipestone Springs, Montana, the Chambers 
Tuff and possibly from the Capote Mountain Tuff; P. 
medius from McCarty’s Mountain, Montana; P. sylvati- 
cus, from the Kishenehn of British Columbia, which is 
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barely, if at all, separable from P. neglectus; P. tobeyi 
and ?Pseudocylindrodon sp. from the Hendry’s Ranch 
local fauna, late Eocene of Badwater, Wyoming; P. tex- 
anus, new species, from the Chambers Tuff Formation 
and probably from the Ash Spring local fauna; and 
Pseudocylindrodon sp. of Vinogradov and Gambarian 
(1952) from the Hsanda Gol of Mongolia. Black 
(1970b, pp. 208-209) stated that ?Pseudocylindrodon 
sp. from Badwater was more primitive than P. tobeyi 
and more advanced than any species of Pareumys. Rus- 
sell (1954) considered the Kishenehn to be late Eocene 
or early Oligocene; the presence of Pseudocylindrodon 
and Paradjidaumo, and the close similarity of Pseudo- 
cylindrodon sylvaticus and P. neglectus, suggest that 
early Oligocene is perhaps the more probable date. Vino- 
gradov and Gambarian (1952, p. 14) considered the 
Hsanda Gol at Tatal-Gol to be ?middle Oligocene, essen- 
tially equivalent to the beds at Tshelkar-Tenis, Kazakh- 
stan, that they also called ?middle Oligocene. Mellett 
(1968, p. 8) also concluded that Tshelkar-Tenis and 
Hsanda Gol were equivalent, and approximately on the 
Chadronian-Orellan time line, which he showed (p. 5 
and Fig. 3) as about the middle of the Oligocene. The- 
nius (1959, p. 116), however, indicated that Tshelkar- 
Tenis was appreciably older than Hsanda Gol. He placed 
them in the middle and late Oligocene, respectively. 

No evolutionary sequence can yet be established for 
the species within the genus, which is unfortunate be- 
cause of the central position of Pseudocylindrodon (Fig. 
13); P. tobeyi is probably the most primitive described 
species in the sum total of its cheek tooth characters. Un- 
fortunately, it is known only from isolated cheek teeth 
(Black, 1970b, p. 202). 


Pseudocylindrodon neglectus Burke, 1935 
Fig. 15 


Description. Four specimens from the Chambers Tuff 
are referred to this species, originally described from the 
early Oligocene of Pipestone Springs, Montana. These 
specimens are TMM 40209-211, a palate with RP*-M* 
and the roots of both right and left Pš, from locality 
40209 of the Little Egypt local fauna; and 40203-29, a 
left lower jaw with M. ., from locality 40203; 40492-38, 
a right lower jaw with the incisor but without cheek 
teeth, from north of locality 40203; and FMNH PM 
424A, a lower jaw fragment with part of RM; and the 
incisor, also from near locality 40203, all of the Porvenir 
local fauna. 

The presence of Pš and the fact that the base of the 
upper incisor did not reach as far back as the front of the 
orbit combine to place the palate in Pseudocylindrodon 
(Table 7), and the shape of the lower incisor puts the 
lower jaws in that genus. There are two mental foramina 
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in TMM 40492-38, also a feature of Pseudocylindrodon. 
The tooth measurements (Tables 8—9) are not greatly 
different from those of P. neglectus from Pipestone 
Springs (Burke, 1935, p. 4, and Black, 1965, pp. 12— 
13), although the lower incisor has a somewhat greater 
anteroposterior diameter and M; is somewhat longer. 
The only structural distinction that I can see from P. 
neglectus, as described by Burke (1935) and Black 
(1965), is the slightly different location of the mental 
foramina, which lie beneath the anterior and posterior 
ends of P, in the Montana specimens, but which are 
slightly farther apart in TMM 40492-38, lying beneath 
the diastema and the anterior part of M,, respectively 
(Fig. 15 C): 

The palate is preserved from about the level of the 
maxillary-premaxillary suture to behind M’ (Fig. 15 D). 
At the anterior end there are lateral ridges, leading back 
to the front end of the cheek teeth, present also on the 
skull of P. medius (Burke, 1938, Pl. 26, Fig. 1). The 
zygomatic arches arise lateral to P**, and curve forward 
before bending back. There is a prominent fossa for the 
masseter lateralis on the ventral border of the zygoma, 
with a rugosity for the tendon of the masseter superfici- 
alis. On the palate, the maxillary reaches a short distance 
behind M°, and its posterior tip is separated from the 
posterior process of the palatine by a deep groove. 

The posterior margin of the palate, at the midline, lies 
slightly forward of the level of the front end of M°. The 
palatine extends forward as far as the posterior part of 
Mt, where it turns almost straight across the palate. The 
posterior palatine foramina lie on the maxillo-palatine 
suture. In all these respects, there is no significant differ- 
ence from P. medius (Burke, 1938, Pl. 26, Fig. 1). A 
clear distinction from Ardynomys (Wood, 1970a, pp. 
13—14 and below, pp. 46-47) lies in the complete ab- 
sence of any part of the incisive alveolus in the specimen 
as preserved. The incisor must, therefore, have been 
limited to the snout, as in all cylindrodontines except 
Ardynomys. 

Some of the most interesting features of TMM 40209- 
211 are visible on the dorsal side of the palatal fragment 
(Fig. 15 E). All parts of the skull are broken away just 
above the nasal passages. The nasal cavity is open for the 
anterior two thirds of the fragment (Fig. 15 E; NC), 
and then disappears ventral to the parasphenoid. A pair 
of tubes, ending in blind sacs dorsal to the infraorbital 
channel, curve forward, parallel to the nasal passage 
(Fig. 15 E; NLC). These are, quite certainly, the naso- 
lacrimal ducts, running forward to enter the nasal pas- 
sage near the premaxillary-maxillary suture, which seems 
to be the usual position for their entry in rodents. The 
dorsal part of these passages, extending ventrally from the 
lacrimal bone, has been broken away. There is an open- 
ing connecting the nasolacrimal and infraorbital canals, 


TABLE 8 
Measurements of upper teeth of Vieja Cylindrodontinae 


Pseudocylindrodon neglectus 


TMM 40209-211 


p4.m3 

p3 anteroposterior 
transverse 

P4 anteroposterior 
width protoloph 
width metaloph 

M! anteroposterior 
width protoloph 
width metaloph 

M2 anteroposterior 
width protoloph 
width metaloph 

M3 anteroposterior 
width protoloph 
width metaloph 

Il anteroposterior 
transverse 


ratio 


* alveolar measurement 


of unknown function. I know of no rodents where the 
nasolacrimal duct is similar to that in this specimen. 
However, its course has been investigated in very few 
rodents. In the Theridomyoidea it is very different, as is 
also the case of Ctenodactylus and Cricetus. Cynomys 
shows conditions somewhat reminiscent of what is seen 
in Pseudocylindrodon, in that the nasolacrimal canal 
descends vertically from the lacrimal foramen into the 
root of the zygoma. But then its course is different, turn- 
ing immediately forward toward the nasal passage, rather 
than curving backward as in Pseudocylindrodon, and 
there is no foramen connecting it with the infraorbital 
canal. No paramyids have been reported that are broken 
so as to show this region. 

The narrow infraorbital channel (Fig. 15 E; IOC) is 
continued backward by a groove along the dorsal sur- 
face of the maxillary, that reaches as far as the front of 
M:. In addition to the connection with the nasolacrimal 
canal, three other foramina open out of the infraorbital 
channel—an anterior one, leading into the base of the 


Pseudocylindrodon texanus 





Ardynomys occidentalis 
n. sp., Holotype Porvenir Airstrip 
TMM 40840-1 FMNH TMM 

PM 50 40504-256 


R L R L 


2.10} 2.12 
1.87 11.86 
891 . 





zygoma; a second, opening into the median wall of the 
channel; and a third, posterior one, also opening laterally 
(Fig. 15 E; N). These have not been individually homol- 
ogized with foramina in other rodents, but they very 
probably carried branches of the superior alveolar artery 
and vein (Fig. 15 E; SAF). The extreme lateral limit of 
the zygoma, preserved on the right side, is the maxillary- 
malar suture (Fig. 15 E; MXS). 

Behind the nasolacrimal duct, on each side, there is a 
large concavity, slightly longer from front to rear than it 
is wide. Its anterior end narrows into a thin passage that 
lies between the nasolacrimal duct and the nasal passage. 
It seems probable that this concavity represents a maxil- 
lary sinus (Fig. 15 E; MS), and the narrower anterior 
end shows the route of its connection with the nasal pas- 
sages (Fig. 15 E; SP). The possibility was considered 
that either these cavities or that called the nasolacrimal 
canal might have had some connection with a backward 
migration of the growing base of the incisor, similar to 
what occurred in Ardynomys. This possibility was re- 
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Fig. 15. Pseudocylindrodon neglectus. Teeth X10, palate and jaw X5. A. LM,_., TMM 
40203-29. B. Anterior view of RI,, near front of diastema, 40492-38. C. Lateral view 
of right lower jaw, 40492-38. D. Ventral view of palate and right upper cheek teeth, 
40209-211. E. Dorsal view of 40209-211. F. Damaged RM,, FMNH PM 424A. G. An- 
terior view of RL, below M}, FMNH PM 424A. Abbreviations: FLA = foramen lacerum 
anterius; IN = arrow pointing toward internal nares; IOC = infraorbital channel; IOF = 
infraorbital foramen; MS = ?maxillary sinus; MX = maxillary; MXS = maxillary-malar 
suture; N = nutritive foramina for branches of superior alveolar artery and vein; NC = 
nasal cavity; NLC = nasolacrimal canal; OF = optic foramen; OSPH = orbitosphenoid; 
PSPH = parasphenoid; SAF = foramen for superior alveolar blood vessels; SP = ?pas- 
sage from ?maxillary sinus to nasal canal; SPF = sphenopalatine foramen. 


jected, as neither of these cavities has the size, shape or 
orientation that would be required to accommodate the 
posterior end of the incisor. However, the slight back- 
ward curve of the nasolacrimal canal might be a response 
to crowding, resulting from a slight backward shift of the 
base of the incisor. 


The sphenopalatine foramen leads anteroposteriorly 
from the orbit into the nasal passage, about in the middle 
of the specimen (Fig. 15 E; SPF). It has a very short 
course through the bone, in contrast to the long, diago- 
nal channel seen in Eutypomys (Fig. 37 B), and proba- 
bly resembling the foramen in the skull of P. neglectus, 
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CM 10,100, as described by Black (1965, p. 9). There 
are three nutritive foramina, of rather large size, entering 
the maxillary in its posterior part (Fig. 15 E; N), which 
probably carried posterior branches of the superior al- 
veolar artery and vein. The sutures marking the dorsal 
limits of the maxillary and palatine, and the suture be- 
tween the two, are clearly visible on the right side of the 
specimen. 

The orbitosphenoid is partly preserved on the left side, 
surrounding the optic foramen (Fig. 15 E; OF), which 
opens out of the anterior tip of the cranial cavity. Be- 
hind this the large foramen lacerum anterius (Fig. 15 
E; FLA) can be clearly recognized. 

The lower jaw (Fig. 15 C) is very similar to that 
previously described for P. neglectus (Black, 1965, Fig. 
2 B). Perhaps the greatest difference, in terms of the 
criteria that have been used in the taxonomy of cylindro- 
donts, is the forward position of the anterior mental 
foramen, which occupies the same position as in Cylin- 
drodon, ventral to the diastema, rather than being ven- 
tral to the anterior end of P, as is usual in P. neglectus. 
The posterior mental foramen is much smaller than the 
anterior, rather than being of similar size (Black, 1965, 
Fig. 2 B). The jaw of Pseudocylindrodon sp., figured by 
Galbreath (1969, Fig. 1 E) agrees with the present 
specimen in having the principal mental foramen ventral 
to the diastema; it is, however, unique in having two ac- 
cessory mental foramina in the same vertical plane as the 
primary one. This specimen from the Porvenir local 
fauna is an ideal intermediate, in the conditions of the 
mental foramina, between P. neglectus and Cylindrodon 
fontis. The anterior mental foramen is continued for- 
ward by two grooves, that diverge slightly, perhaps indi- 
cating the separation between the mental artery and vein, 
on the one hand, and the inferior alveolar artery, on the 
other. There are numerous nutritive foramina in the chin 
region (Fig. 15 C). At the ventral margin of the jaw, 
beneath M,, there is a flattened area, which might possi- 
bly be for the insertion of the anterior belly of the di- 
gastric. Slight differentiation can be seen in the region of 
the masseteric knob, but it is very faint. 

The wear surface of the upper cheek teeth is curved, 
P* facing much more mesiad than do the molars. All the 
upper cheek teeth show pronounced lingual hypsodonty. 

P° is not preserved, but its alveolus (Fig. 15 D) shows 
that it was proportionately quite large. 

The crests of P* curve forward, giving the tooth a 
somewhat rounded outline. The anterior cingulum ex- 
tends to the tip of the paracone. There is a large meso- 
style, as in P. tobeyi (Black, 1970b, p. 203). 

No pattern remains on M’, the most significant feature 
visible on its crown being a thinning of the anterior 
enamel, due to interdental wear. M? has a prominent 
mesostyle. This is also true of M°, in which tooth not only 
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is the deep central basin still present, but there are the 
last remnants of the anterior and posterior basins, the 
former represented only by a different color of the sec- 
ondary dentine. 

The lower molars are present in TMM 40203-29 
(Fig. 15 A). M,.. show the diagonal pattern that devel- 
oped with wear in Pseudocylindrodon. M, shows nothing 
more except its outline. M,_,, however, show that there 
was a mesostylid extending backward from the meta- 
conid to or nearly to the entoconid, and closing off the 
exit of the talonid basin, as in Montana specimens of P. 
neglectus (Black, 1965, Fig. 2 D, E), and in Pseudocylin- 
drodon sp. from northeast Colorado (Galbreath, 1969, 
Fig. 1 A), but a distinction from P. tobeyi (Black, 
1970b, Figs. 14-18). The buccal part of the badly dam- 
aged M, of FMNH PM 424A shows the surface of the 
dentine from which the enamel has been broken away. 
Although this tooth is larger than in the other speci- 
mens, it has a pattern similar to that of P. neglectus 
(compare Fig. 15 F with Black, 1965, Fig. 2 D, E). 

The lower incisor (Fig. 15 B, G) has a rounded an- 
terior face. The enamel extends well onto the median 
side of the tooth, and beyond the middle of the lateral 
face, as in Pseudocylindrodon sp. from northeast Colo- 
rado (Galbreath, 1969, Fig. 1 D). The pulp cavity is 
narrow beneath the diastema, but enlarges rapidly 
backward. The enamel was clearly yellow or orange dur- 
ing the lifetime of TMM 40492-38; the other speci- 
mens show no indications of coloring. The incisor is pro- 
portionately narrower than in the Montana specimens, 
the incisor ratios (Table 8) average about .71, in con- 
trast to ratios of almost .80 determined from Burke’s 
measurements (1935, p. 4) or of more nearly .90 from 
Black’s (1965, p. 13); however, Galbreath’s data 
(1969, Table 1) on Pseudocylindrodon sp. give ratios 
of .60—.62. The incisor is an arc of a circle whose cen- 
ter is 2.5 mm above the alveolar border in the posterior 
part of Mı, which would place the center about 1 mm 
above the occlusal surface. The radius of curvature of 
the anterior face of the incisor is about 9 mm. 


Aff. Pseudocylindrodon cf. neglectus Burke, 1935 
Fig. 24 H 


A fragment of a lower jaw containing a lower molar, 
and an isolated right lower incisor fragment, both of 
cylindrodonts, come from locality 40504 in the Capote 
Mountain Tuff, representing the Airstrip local fauna. 
The jaw fragment with the lower molar is discussed be- 
low (pp. 60-61) as Jaywilsonomys aff. pintoensis. The 
incisor fragment (40504-249, Fig. 24 H), although re- 
covered from the same piece of rock as the jaw fragment, 
clearly is not a lower incisor of Jaywilsonomys because 
of its rounded anterior face, the shape of the pulp cavity, 


and the low incisor ratio (compare Tables 9 and 11). It 
seems to be a lower incisor, probably belongs to a species 
of Pseudocylindrodon, and cannot be separated from the 
lower incisors of P. neglectus. 


Pseudocylindrodon texanus, new species 
Figs. 16-18 


Holotype. TMM 40840-1, a skull with LP’, LM: 
and RP*. RM, 

Hypodigm. Holotype and TMM 40646-1, a right 
lower jaw with badly worn cheek teeth. 

Diagnosis. Considerably larger than previously de- 
scribed species of Pseudocylindrodon; skull generally 
similar to that of Ardynomys occidentalis, but more slen- 
der, with a longer palate; premaxillary-maxillary suture 
crosses anterior palatine foramina just behind their mid- 
dle; P* minute with no pattern; P* about the size of M+; 
protoloph and metaloph of molars nearly parallel; meta- 
cones unite with posterior cingula, so that all posterior 
valleys are closed bucally; M° almost as large as M**; 
metalophs of all molars unite with protocone essentially 
at surface level of unworn teeth; two mental foramina 
beneath front and back of P,; lower incisor very strongly 
curved; tooth measurements as given in Tables 8-9. 

Horizons and Localities. Holotype from early Oligo- 
cene Chambers Tuff, TMM locality 40840, Little Egypt 
local fauna; referred specimen from locality 40636, Por- 
venir local fauna, also in the Chambers Tuff; both from 
Presidio County, Texas. 

Description. The skull is generally similar both to that 
of P. medius (Burke, 1938) and to that of Ardynomys 
occidentalis (Burke, 1936), but it is larger than the 
former and more slender and somewhat more elongate 
than the latter. The skull roof (Fig. 18 A) is highly 
arched above M°, but this is almost certainly due to 
crushing in the posterior half of the skull. The zygomatic 
arches are nearly parallel in P. texanus (Fig. 16 A), as 
was probably the case in P. medius (Burke, 1938, PI. 
26) before crushing. The widths of the skull in the post- 
orbital constriction and at the level of the glenoid fossa 
are proportionately less than in the northern forms. 

The anterior ends of the nasals are broken away, but 
they almost certainly did not have a very great anterior 
extension. They have been restored on the basis of 
Burke’s (1936, Fig. 1) illustration of Ardynomys. The 
nasals are nearly flat longitudinally, as in Ardynomys 
(Burke, 1936, p. 138), rather than being curved as in 
P. medius. They reach back to the level of the anterior 
end of the zygoma, with a point of the frontal extending 
between them, as in P. medius (Burke, 1938, Pl. 26, Fig. 
2), but the nasal does not taper posteriorly as much as in 
that species. 


13 The specific name indicates the provenance of the species. 


The premaxilla makes a broad contact with the fron- 
tals, widely separating the posterior end of the nasals 
from the dorsal tip of the maxilla. This is a considerable 
contrast to the condition in P. medius, where the pos- 
terior tip of the premaxilla is no wider than that of the 
nasal (Burke, 1936, Pl. 26, Fig. 2),\but is more like the 
situation in P. neglectus (Black, 1965, p. 8). On the side 
of the snout, the premaxillary-maxillary suture is a cren- 
ulate vertical line in P. medius; in Cylindrodon fontis, it 
curves forward (Wood, 1973a, Pl. 24, Fig. 1) as in para- 
myids (for example, Wood, 1962, Fig. 2 B). In P. tex- 
anus (Fig. 18 A), as in some specimens of Ardynomys 
occidentalis (Burke, 1936, Fig. 1), the shape of the su- 
ture is intermediate, looking as if the premaxilla were in 
the process of pushing back the forward swing of the 
maxilla. There is variation in the alignment of the suture 
in A. occidentalis (Wood, 1970a, Fig. 4 A). The in- 
cisive ridge on the side of the snout is not as prominent 
as in A. occidentalis, and more closely resembles that of 
P. medius. There are numerous small nutritive foramina 
in the dorsal part of the premaxillary and adjacent parts 
of the maxilla (Figs. 16 A, 18 A). On the ventral sur- 
face, the premaxillary-maxillary suture crosses the palate 
a little behind the middle of the incisive foramina (Fig. 
16 B), differing very slightly from the condition in P. 
medius, and being in sharp contrast to the condition in 
the other cylindrodontines where this area is known 
(Table 7). There does not seem to have been an inter- 
premaxillary foramen. The incisive foramina are long 
and slender, expanding slightly at the posterior end. 

The edges of the palate on the maxillary are marked 
by ridges that continue backward as the lateral margins 
of the alveoli of the cheek teeth (Fig. 16 B). There is a 
pair of prominent grooves along the maxillary portion of 
the palate, leading into the posterior palatine foramina 
on the maxillary-palatine suture, about opposite the rear 
of M! or the front of M2 (Fig. 16 B), as in specimens of 
Pseudocylindrodon neglectus and Ardynomys occidenta- 
lis from Montana. These foramina are distinctly farther 
back than in the Texas Ardynomys (see below, Fig. 
22 A), but the grooves are more like the situation in 
that form than in P. neglectus. The ascending process of 
the maxilla forms a narrow contact with the lateral wing 
of the frontal, on the dorsum of the skull (Figs. 16 A, 
18 A), narrower than in P. medius. On the zygoma, the 
posterior tip of the maxilla is opposite the rear of M+. A 
narrow wing of the maxilla extends dorsally in the orbit 
behind the lacrimal, and is bounded on its rear side by a 
ventrally extending process of the frontal (Fig. 18 A, 
B), very different from conditions in Montana specimens 
of Ardynomys (Wood, 1970a, Fig. 4 B), but similar to 
those in the Texas Ardynomys (Fig. 22 B). The spheno- 
palatine foramen is just below the ventral tip of the 
frontal, lying entirely within the maxillary, and leading 
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Fig. 16. Pseudocylindrodon texanus, new species, holotype, TMM 40840-1, X3; re- 
stored to eliminate much of crushing. A. Dorsal view. B. Ventral view. Abbreviations: 
AC = alisphenoid canal; FLA = foramen lacerum anterius; FLM = foramen lacerum 
medius; FO = foramen ovale; MF +BF = combined masticatory and buccinator fora- 
mina; PALV = foramen for palatine vein; PG = postglenoid foramen; PTERY = ptery- 
goid fossa; SPHPT = sphenopterygoid canal; SQ = squamosal; SSF = suprasquamosal 


foramen. 


forward (both as in P. neglectus, Fig. 15 E) into the 
nasal cavity. The maxillary protrudes slightly into the 
orbit, over the base of the incisor, but this is very differ- 
ent from the massive expansion in Ardynomys (Fig. 
22 B and Wood, 1970a, Fig. 4 B). Behind the spheno- 
palatine foramen, the maxillary-orbitosphenoid contact 
runs nearly straight backward, following a deep groove. 
This groove is formed by the expansion, on its ventral 
margin, of the lingual roots of the upper cheek teeth, 
and indicates much larger lingual roots than were present 
in P. neglectus, where there is no suggestion of such a 
condition (Fig. 15 E). Again, this is an approach to- 
ward Ardynomys occidentalis. Posteriorly, the maxil- 
lary-palatine suture lies within the opening of the fora- 
men lacerum anterius, as in P. neglectus (Figs. 15 E and 
18 B). There are three small nutritive foramina for the 
superior alveolar blood vessels on the ventral side of the 
infraorbital canal. They are not as large as those in P. 
neglectus (Fig. 15 E) and have a rather different orienta- 
tion. Only a single foramen is present in this area in 
Ardynomys (Wood, 1970a, Fig. 4B). The posterior 
end of the alveolar process of the maxilla extends back- 
ward as a triangle, uniting smoothly with the pterygoid 
process of the palatine (Figs. 16 B, 17), in contrast to P. 
neglectus, where the two are separated by a notch (Fig. 
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15 D). There is a foramen between the maxilla and pal- 
atine, in this area, for the palatine vein (Hill, 1935, p. 
124), as in P. medius (Burke, 1938, Pl. 26, Fig. 1), 
which is probably homologous to the notch in P. neglec- 
tus. 

The lacrimal is very large (Fig. 18 A, B), and is larger 
with more smoothly rounded margins than was indicated 
in Ardynomys or P. medius by Burke (1936, Fig. 1; 
1938, Pl. 27, Fig. 1). It is no larger, however, than that 
in Ardynomys as shown by Wood (1970a, Fig. 4 B). 
The nasolacrimal canal descends vertically from the 
anteroventral margin of the bone, probably following a 
course similar to that indicated above in Pseudocylindro- 
don neglectus (Fig. 15 E). The margin of the lacrimal is 
broadly hollowed out, to house the lacrimal sac, the 
upper dilated end of the nasolacrimal duct. There is a 
smaller exposure of the lacrimal on the dorsum of the 
skull than in P. medius (Burke, 1938, Pl. 26, Fig. 2). 
However, the lacrimal completely separates the malar 
from the frontal, as in all cylindrodonts. 

The anterior end of the frontal is a broad, flat area, 
that tapers abruptly toward the postorbital constriction 
(Fig. 16 A), in marked contrast to Pseudocylindrodon 
medius (Burke, 1938, Pl. 26, Fig. 2), where the post- 
orbital region is much wider, and the frontal is nearly 
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Fig. 17. Pseudocylindrodon texanus, new species, holotype, TMM 40840-1, X5. Ven- 
tral view of post-palatal region. Abbreviations: ALC = arrow showing alisphenoid canal; 
BSPH = basisphenoid; FLA = foramen lacerum anterius; FLM = foramen lacerum me- 
dius; FO = foramen ovale; IN = internal nares; M = malar; MF + BF = combined 
masticatory and buccinator foramina; PALV = foramen for palatine veine; PG = post- 
glenoid foramen; PSPH = parasphenoid; PTER = pterygoid fossa; SPHPT = spheno- 
pterygoid canal; V = vomer; X = opening between palatine and presphenoid; Y = fora- 
men (possibly transverse) in basisphenoid; Z = foramen leading forward near ventral 


margin of alisphenoid. 
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quadrate in dorsal view. The flat anterior portion of the 
frontal extends back as far as the temporal crests, which 
reach the orbit at a point that was probably just behind 
the eye (Fig. 16 A), as in Ardynomys (Fig. 22 B), in 
contrast to Pseudocylindrodon medius, where the tem- 
poralis apparently extended forward above the eye, as 
the temporal crests reach the anterior end of the orbit 
(Burke, 1938, Pl. 26, Fig. 1). The supraorbital temporal 
crests unite to form a sagittal crest at the narrow point 
of the postorbital constriction (Fig. 16 A), appreciably 
farther back than in P. medius or in Ardynomys. The 
frontoparietal suture is preserved part way across the 
skull, with a pattern that seems to be more primitive (1.e., 
paramyid-like) than that of P. medius (compare Fig. 
16 A and Burke, 1938, Pl. 26, Fig. 2). The suture 
crosses the skull just behind the postorbital constriction, 
as in P. medius, in a nearly straight line, at the level of 
the anterior end of the braincase, but the frontal extends 
backward in the midline as a long, narrow process, quite 
different from what is seen in P. medius (Burke, 1938, 
Pl. 26, Fig. 2). This median process is reminiscent of 
conditions in paramyids, although it is not exactly 
matched in any. The general aspects of the frontal are 
perhaps closest to Leptotomus costilloi (Wood, 1962, 
Fig. 24 A), Franimys amherstensis (Wood, 1962, Fig. 
48 A) or Ischyrotomus horribilis (Wood, 1962, Fig. 
68 A). Conditions seem even more similar to those in 
Sciuravus nitidus (Dawson, 1961, Pl. 1), as would be 
expected if, as seems very probable, the cylindrodonts 
were derived from sciuravid ancestors. Although, in gen- 
eral, the frontal extends only about half way down the 
orbit, there is a slender process that reaches down be- 
tween the maxillary and the orbitosphenoid, nearly to the 
sphenopalatine foramen. I know of no described form 
that seems just like this, although there are similarities 
in the skulls referred below to Ardynomys occidentalis 
(Fig. 22 B). 

Most of the parietal is broken away, exposing the 
endocranial cast, and essentially nothing can be said of 
the details of the bone. The anterior end is blunt. A 
lateroventral wing, in front of the squamosal, reaches be- 
low the level of the glenoid fossa (Fig. 18 A, B). 

The malar is a heavy bone (Figs. 16, 18 A), corre- 
lated with the large size of the zygomatic arch. The dor- 
sal tip of the malar touches the lacrimal, at the root of 
the arch. The middle portion of the malar, serving as the 
origin of much of the masseter lateralis, has a consider- 
able vertical expansion, more pronounced than in P. 
medius (Burke, 1938, Pl. 27, Fig. 1) or Cylindrodon. 
The dorsal surface of the zygoma was smoothly curved, 
and there was no postorbital process. The posterior end 
of the malar reaches to, but not beyond, the glenoid 
fossa, thus being shorter than in P. medius (Burke, 1938, 
Pl. 27, Fig. 1). 
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The orbitosphenoid has an unusual axe-shaped outline 
(Fig. 18 B), consisting of a main rectangular body, be- 
tween the descending process of the frontal and the 
alisphenoid, and a long, slender, posterior handle, run- 
ning backward between the alisphenoid and the maxil- 
lary, and lying in the groove above the lingual roots of 
the posterior molars. The anterior ethmoid foramen is 
on the suture at the dorsal margin of the orbitosphenoid. 
The optic foramen is near the posteroventral margin of 
the bone, and is much farther from the foramen lacerum 
anterius than is the case in Pseudocylindrodon neglectus 
(Figs. 15 E and 18 B). 

The palatine is similar to that of P. ngelectus, but has 
a somewhat more irregular anterior margin. It ends in 
a slight point at the middle of the rear of the palate (Fig. 
17). The palatine extends backward, separated by a 
suture from the pterygoid, as a long prominent ridge on 
each side of the nasal passage. There are paired openings 
between the palatines and the anterior process of the 
presphenoid (Figs. 16 B, 17; X), which have not pre- 
viously been figured in cylindrodonts. 

A median bone, ending just behind the internal nares 
on the roof of the nasal cavity is probably the vomer 
(Fig. YAY): 

Behind this, the presphenoid seems to be fused with 
the basisphenoid, although a suture between them pos- 
sibly is identifiable (Figs. 16 B, 17). The bone has a 
rounder anterior end than in P. neglectus (cf. Figs. 15 
D, 16 Band 17). 

The basisphenoid is rather rugose, and forms a strong 
median protuberance, on the lateral sides of which are 
a pair of rather large foramina, leading forward (Fig. 
17; Y). These are apparently the same as the foramina 
described by Dawson (1961, P1. 2) in the basisphenoid 
of Sciuravus. 

The alisphenoid is fused with the basisphenoid and 
pterygoid. It forms a broad area behind the orbit, and 
dorsally makes a short contact with the frontal (Fig. 
18 A, B), which is not as prominent as in Ardynomys 
(Wood 1970a, Fig. 4 B). The dorsal margin of the ali- 
sphenoid drops rapidly downward, and then turns back- 
ward ventral to the glenoid cavity (Figs. 16 B, 17). Its 
anterior margin swings mesiad, forming the lateral and 
ventral walls of the foramen lacerum anterius. About two 
thirds of the way back to the foramen lacerum medius is 
the opening for the anterior end of the alisphenoid canal 
(Fig. 17). The posterior end of the canal connects with 
the foramen ovale (Fig. 17, left side). About halfway 
between the alisphenoid canal and the foramen lacerum 
anterius is a small opening, leading forward into the 
skull, which seems to represent the united masticatory 
and buccinator foramina (Figs. 16 B, 17, 18 B). Just in 
front of the foramen ovale, the sphenopterygoid foramen 
leads forward dorsal to the pterygoid fossa. Its ventral 
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Fig. 18. Pseudocylindrodon texanus, new species. A. Lateral view of skull, holotype, 
TMM 40840-1, X3. B. Lateral view of orbit of holotype with zygomatic arch removed, to 
show sutures and foramina; partly restored from opposite side, X3. Abbreviations: AEF = 
anterior ethmoid foramen; AL = alisphenoid; FLA = foramen lacerum anterius; MF-BF 


= masticatory + buccinator foramina; OF = optic foramen; SAF = foramina for su- 


perior alveolar artery and vein; SPF = sphenopalatine foramen. C. Lateral view 


of lower jaw, 40636-1, X3. C = center of curvature of incisor; OE = patches of 
orange enamel. D. Medial view, same specimen, X3. E. Pš, alveolus of P*, and M?-°, 
holotype, 40840-1, viewed perpendicularly to palate, X5. F. Same teeth as in E, perpen- 
dicular to occlusal surface, X5. G. Wear surface, LI‘, holotype, 40840-1, X5. H. Cross 
section of RI, from front, 40636-1, X10. I. Right lower cheek teeth, 40636-1, X 10. 
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margin is broken off on the left side, so that the two sides 
of the skull appear to be quite different (Fig. 17). The 
pterygoid fossa is large, with two small nutritive foramina 
leading forward from it (Fig. 17, right side). A promi- 
nent posterior tip of the palatine extends backward, ven- 
tral to the pterygoid fossa, broken away on the right side 
of the skull (Fig. 17). Median to the sphenopterygoid 

canal and anterior to the foramen ovale is a small fora- 
men (Fig. 17; Z), leading forward into the bone. 

The dorsal margin of the squamosal is straighter (Fig. 
18 A) than in any of the paramyids where this bone is 
known. There is a large suprasquamosal foramen, on the 
squamosal-parietal suture, just behind the glenoid cavity. 
This is farther forward than in P. medius (Burke, 1938, 
Pl. 26, Fig. 2). On the ventral surface, the postglenoid 
foramen leads medially into the squamosal, at the rear 
end of the glenoid cavity (Figs. 16 B, 17). This may be 
what Burke called a subsquamosal foramen in Ardyno- 
mys occidentalis (1936, p. 136). Part of the mastoid 
wing of the squamosal is preserved (Fig. 16 A). 

The cerebral hemispheres (Fig. 16 A) are smooth 
ovals, nearly as wide anteriorly as posteriorly. The de- 
pression between the hemispheres and the cerebellum is 
very well marked, suggesting the situation to which De- 
chaseaux (1958, p. 820) was referring when she stated 
that, in Plesiarctomys and Ischyromys, “Le mésencéphale 
devait être, au moins en partie, découvert . . .” Behind 
this, there is a series of four rounded knobs, in a trans- 
verse line. The lateral two are slightly farther forward 
than the median ones. The central pair would seem to be 
the posterior corpora quadrigemina (Dechaseaux, 1958, 
Fig. 1; Edinger, 1948, Fig. 5), and the lateral two the 
paramedian lobes of the cerebellum, which extend un- 
usually far forward. If this interpretation is correct, the 
vermis was rather indistinct in dorsal view. The only 
alternative to this would be that the vermis itself formed 
two lobes, which would be quite unusual. This endocast 
is very different from those of Leptotomus sciuroides 
(Wood, 1962, Fig. 35 A) or Pseudotomus hians (Wood, 
1962, Fig. 57 A). If this interpretation of the Pseudocyl- 
indrodon endocast is at all correct, the brain had much 
shorter cerebral hemispheres than in most living rodents; 
among all the modern rodent brains figured by Pilleri in 
his various publications, the nearest resemblances to the 
present endocast are seen in the smaller cricetids and 
murids (Pilleri, 1960a, pp. 70-81; the only genus in 
these two families that he cites in which the midbrain is 
not exposed is Ondatra zibethica), and in Perognathus 
parvus (Pilleri, 1960b, p. 63 and Figs. 7, 10 G). This 
suggests that this exposure of the corpora quadrigemina 
may be associated with the small size of the rodent spe- 
cies involved. Although it might be tempting to assume 
that this condition is primitive, the dangers of such an 
assumption were extremely well documented by Edinger 
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(1964). The broad exposure of the midbrain in Pseudo- 
cylindrodon texanus might be related to expansion of the 
posterior corpora quadrigemina, resulting from an in- 
crease in auditory acuity (Edinger, 1964, p. 7). 

The upper teeth are very hypsodont, lingually, and the 
wear surface is inclined laterally at an angle of approxi- 
mately 30 degrees from the horizontal. As a result, the 
vertical view shows a broad expanse of the lingual slope 
of the crown (Fig. 18 E), which disappears when the 
occlusal surface is rotated to the horizontal plane (Fig. 
18 F). The fourth premolar was perhaps the largest of 
of the cheek teeth, the molars becoming progressively 
smaller toward the rear, but there is much less difference 
in size of the teeth than in Ardynomys occidentalis 
(Burke, 1936, Fig. 4). 

The third premolar is a tiny tooth, implanted in the 
jaw at an angle. The crown is conical, with a very faint 
suggestion of pattern (Fig. 18 E, F). This tooth (Table 
7) is present in all cylindrodontines except Cylindrodon. 

The fourth premolar is large, but is represented only 
by its alveolus (Fig. 18 E, F). As is also true of the 
molars, there are two small buccal roots and one large 
lingual one. The anterior buccal root lies laterad of Pš. 

The molars are formed of four crests, of essentially 
equal length, that are almost parallel, although they con- 
verge slightly, lingually. There does not appear to have 
been a hypocone, distinct from the protocone, although 
the latter is anteroposteriorly elongate and there is a 
slight enlargement of the posterior cingulum of M?, be- 
hind the metaloph. All the crests unite, with wear, along 
the buccal as well as the lingual margin of the crown. 

The upper incisors have yellow enamel. The two di- 
ameters of the teeth are nearly equal (Fig. 18 G and 
Table 8). The anterior face is distinctly more rounded 
than in Ardynomys, resembling P. medius and P. neglec- 
tus in this respect. The enamel extends only a very short 
distance onto the median and lateral sides of the tooth. 
The tooth has a very small radius of curvature, only 5.6 
mm; the center of its curvature is .6 mm above the level 
of the palate and 2 mm in front of the premaxillary- 
maxillary suture. 

The referred lower jaw, TMM 40636-1, is the appro- 
priate size to belong with the skull. The jaw is badly 
damaged (Fig. 18 C, D), but is similar, as far as can be 
told, to that of P. neglectus (Burke, 1935, Fig. 1), 
except for its considerably larger size. As in the geno- 
type, there are two mental foramina, the anterior one be- 
low the front end of P,. In P. texanus, the anterior fora- 
men is in front of P, as in the Vieja P. neglectus. The an- 
terior end of the poorly differentiated masseteric fossa 
is beneath the rear of M. and the front of Mz, slightly 
farther forward than in P. neglectus (Black, 1965, Fig. 2 
B.) The symphyseal region is very rugose, and there is a 
deep pit for the origin of the genioglossus (Fig. 18 D). 


The lower cheek teeth of the referred specimen are 
very highly worn (Fig. 18 I). Although there has been 
some interdental wear, the enamel has not been inter- 
rupted, a feature that seems generally to be characteristic 
of Pseudocylindrodon (see, for example, the highly worn 
specimen figured by Galbreath, 1969, Fig. 1 C), as op- 
posed to Cylindrodon or Ardynomys. Pseudocylindrodon 
sp. of Vinogradov and Gambarian (1952, pp. 14-15 and 
Fig. 1) shows the same condition. The valley between 
the protoconid and metaconid is still present in P, of 
TMM 40636-1, even at a late stage of wear, again a 
characteristic of Pseudocylindrodon. There does not 
seem to have been any trace of a distinct hypolophid con- 
necting the entoconid with the hypoconid. In this respect, 
this specimen agrees with P. neglectus (Burke, 1935, 
Fig. 1; Black, 1965, Fig. 2 D, E), Pseudocylindrodon 
sp. (Vinogradov and Gambarian, 1952, Fig. 2 B), and 
Ardynomys occidentalis (Burke, 1936, Fig. 5), but dif- 
fers strikingly from P. medius (Burke, 1938, Fig. 4), 
Cylindrodon fontis (Burke, 1935, Fig. 2; Black, 1965, 
Fig. 3 E) and dP, of P. neglectus (Black, 1965, Fig. 
2C). 

All that can be said of Mı- is that there is no reason 
why they should not be referred to Pseudocylindrodon. 
The metalophulid II of M;, however, clearly extended 
forward into a depression on the posterior slope of the 
metaconid (Fig. 18 I) as in other species of Pseudocylin- 
drodon and in Ardynomys. A small basin is present be- 
tween the posterolophid and the hypolophid. 





The lower incisor has a rounded anterior face, with 
deep yellow or orange enamel preserved in some areas 
(Fig. 18 C; OE). The tooth is highly curved, rising nearly 
vertically to the wear surface, and with a radius of curva- 
ture only 9 mm long (Fig. 18 C), about the same radius 
as that of the considerably smaller P. neglectus, and there- 
fore proportionately smaller, agreeing in this with the 
holotype skull. The enamel extended well around onto 
the lateral surface of the tooth (Fig. 18 C, H). The un- 
usual shape of the pulp cavity is reminiscent of that in 
the senile Cylindrodon fontis specimen (see above, p. 
33, and Fig. 14C). 

Discussion. The affinities of the various North Ameri- 
can cylindrodontines appear highly confusing. Cylindro- 
don fontis stands alone (unless C. nebraskensis and C. 
collinus are distinct species), rather different from any 
other described form. Pseudocylindrodon neglectus and 
P. sylvaticus are very closely related if not identical; they 
share many features with P. texanus, to which they are 
clearly closely related. Ardynomys occidentalis and Pseu- 
docylindrodon medius are about equidistant from the 
other species of Pseudocylindrodon, but in opposite di- 
rections. As indicated above, P. texanus has a number 
of features that suggest that it has a special relationship 
to Ardynomys occidentalis. As pointed out by Wood 
(1970a, p. 16), A. occidentalis is closer to the central 
stock of the cylindrodonts than is the Mongolian A. ol- 
seni, Presumably the other Asiatic species of Ardynomys 
are even more divergent. One possible proposal for the 


Fig. 19. Pseudocylindrodon cf. texanus, TMM 40283-15. Jaw X5, teeth X10. A. Lat- 
eral view of lower jaw. B. RM,_;. C. Cross section of RI, below front of M,, seen from 


the front. 
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relationships of these forms is shown in the phylogenetic 
chart (Fig. 13). 


Pseudocylindrodon cf. texanus 
Fig. 19 


Description. A single lower jaw with highly worn 
molars, TMM 40283-15, from the Ash Spring local 
fauna, belongs to a large species of Pseudocylindrodon 
(Fig. 19 A-C) that is indistinguishable on presently de- 
tectable grounds from P. texanus. However, because of 
the highly worn condition of the teeth, it can not be de- 
monstrated whether there has been significant evolution 
between the species from the Chambers Tuff and the Ash 
Spring form. 

The anterior mental foramen is not preserved, but 
there was a minute posterior one beneath M.. The mas- 
seteric fossa (Fig. 19 A) seems identical to that of the 
specimen from the Chambers Tuff, with the ascending 
ramus passing the alveolar border by the rear of M2. The 
incisor is of approximately the same shape as in P. tex- 
anus, but there is no evidence that it had orange enamel. 
The incisor is an arc of a circle whose center is 2.8 mm 
above the occlusal surface of the front half of M,; the 
radius of curvature is considerably greater than in P. tex- 
anus, being 12.3 mm. The incisor ratio (Table 9), which 
is unknown in the lower tooth of P. texanus, is the same 
as that in P. neglectus from the Chambers, and much 
lower than in the Montana populations of that species. 
The molars (Fig. 19 B; P, is missing), which are about 
as worn as those in the jaw of P. texanus from the 
Chambers Tuff (Fig. 18 I), show the typical hypoconid 
hypsodonty. There is the backwardly developed process 
from the metaconid, along the lingual margin of the 
crown, as is usual in P. texanus and P. neglectus. 

Although this specimen cannot be demonstrated to 
have been conspecific with P. texanus, there is nothing 
other than the greater radius of curvature of the lower 
incisor to indicate that it was not, and it seems certainly 
to have belonged to a population that was derivable from 
P. texanus. 


Ardynomys occidentalis Burke, 1936 
Figs. 20-22 


Material. A very well preserved skull (TMM 40209- 
867), two skull fragments (FMNH PM 50 and TMM 
40504-256) and a partial lower dentition (TMM 
40504-263) are referred to this species, although there 
are some differences among these specimens and between 
them and those from McCarty’s Mountain, Montana, de- 
scribed by Burke (1936). The specimens from locality 
40504 were found in the Capote Mountain Tuff Forma- 
tion (Airstrip local fauna). The Field Museum skull frag- 
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ment is from the Chambers Tuff near locality 40203, 
representing the Porvenir local fauna. The good skull, 
from the upper part of the Chambers Tuff (Little Egypt 
local fauna), was found after this paper was initially 
completed, and its description was added at a late stage 
of the preparation of the manuscript. 

Description. The skull (Figs. 20, 21, 22 A, B) has a 
broad, rather short snout, as in the Montana specimens 
of A. occidentalis (Burke, 1936, Fig. 2; Wood, 1970a, 
Fig. 4 A). As in those specimens, the incisive foramina 
are narrow ovals, and the premaxillary-maxillary suture 
crosses the rear of the palate at the posterior end of the 
foramina. Its position on the bar between the foramina 
is variable, lying at or slightly in front of the rear end of 
the foramina (Figs. 21 and 22A). The suture then runs 
nearly vertically across the side of the snout. The groove 
forward of the foramina is not so deep as in some Mon- 
tana specimens (Wood, 1970a, Fig. 4 A). The zygomatic 
arch extends abruptly laterad, anterior to Pš. Very 
prominent grooves along the palate, much more promi- 
nent than in CM 12,010, lead backward in the Capote 
Mountain specimen from the incisive foramina to the 
posterior palatine foramina at the level of the anterior 
side of M: (Fig. 22 A). These latter foramina, in the 
Capote Mountain specimen, are in the maxillary in front 
of the maxillary-palatine suture, whereas in the Little 
Egypt specimen (Fig. 21), as in those from Montana, 
the foramina lie opposite the middle or rear of M+, and 
are on the suture (Wood, 1970a, Fig. 4 A). These 
grooves continue backward, and are crossed by the max- 
illary-palatine suture at the level of the rear of M+ (Fig. 
22 A), and end at the abrupt thickening that forms the 
rear of the palate, at the level of the rear of M?. This 
thickening is but slightly developed in the earlier skull 
(Fig. 21). The palatine-maxillary suture lies closer to 
the alveoli of M** in the Capote Mountain specimen 
than in 40209-267 (Fig. 21) or than in the Montana 
material (Wood, 1970a, Fig. 4 A). In spite of minor 
differences, however, the three Texas specimens are in 
close agreement with the descriptions of A. occidentalis 
given by Burke (1936, pp. 138-139) and Wood 
(1970a, p. 13). 

The most peculiar feature of the skulls lies in the an- 
terior part of the orbit (Figs. 20, 22 B). All three seem 
to have been identical here, although FMNH PM 50 is 
badly damaged. A most unusual cavity is present, in 
TMM 40504-256 as well as in FMNH PM 50, behind 
and below the lacrimal. It is rounded, with no trace of a 
lateral wall on either side of either specimen. Nor are the 
specimens obviously broken here. Excavation of this 
cavity ultimately showed that it was occupied by the 
growing end of the upper incisor, which thus filled most 
of the ventral half of the anterior part of the orbit. The 
conditions in these two specimens led to further investi- 





Fig. 20. Skull of Ardynomys occidentalis, TMM 40209-867, X3. A. Dorsal view. B. 
Lateral view. Abbreviations: AC = alisphenoid canal; AEF = anterior ethmoid foramen; 
AL = alisphenoid; FLA = foramen lacerum anterius; FO = foramen ovale; FSA = 
?foramen for stapedial artery; IB = bulge of base of incisor into orbit; IOF = infraorbital 
foramen; L = lacrimal; NLF = opening of nasolacrimal canal; OF = optic foramen; 
OSPH = orbitosphenoid; PF = postglenoid foramen; RB = right auditory bulla; SM = 
articulation of malar with maxilla; SPH = sphenopalatine foramen; SPTF = spheno- 
pterygoid foramen; SQ = squamosal; SSF = suprasquamosal foramen. 


gation, and, as described by Wood (1970a, p. 13), better 
preserved specimens from McCarty’s Mountain, Mon- 
tana, clearly demonstrate that a thin layer of bone sur- 
rounded the bulge for the base of the incisor. The well 
preserved TMM 40209-867 shows the same condition, 
but the bony capsule over the incisor is not broken (Fig. 
20; IB). With the exception of the Tsaganomyinae, of 
most living bathyergids, and of Spalacopus (personal 
communication, Dr. Karl Koopman), and the possible 


exception of Pseudocylindrodon texanus (see above, p. 
41), I know of no other rodent where the upper incisor 
has invaded the orbit. 

The lacrimal, including the nasolacrimal foramen, is 
preserved in TMM 40209-867. The foramen enters the 
bone well above the bulge for the base of the incisor (Fig. 
20 B), and is both smaller and higher on the skull than 
in Pseudocylindrodon texanus (Fig. 17 B). Presumably 
this is due to the backward movement of the rear end of 
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Fig. 21. Ventral view of skull of Ardynomys occidentalis, TMM 40209-867, X3. Abbre- 
viations as in Fig. 21. EAM = external auditory meatus; HF — hypoglossal foramen. 


the upper incisor. The frontomaxillary suture is highly 
crenulate (Figs. 20 B, 22 B) as in Pseudocylindrodon 
texanus, but is more nearly horizontal than in that spe- 
cies. A large foramen enters the skull, just behind and 
median to the capsule for the incisor, best shown in 
TMM 40504-256 (Fig. 22 B). Perhaps this is the sphe- 
nopalatine foramen (Figs. 20 B, 22 B; SPH; cf. Wood, 
1970a, Fig. 4 B); if so, there has been backward growth 
of the incisor in the Capote Mountain specimen, that has 
compressed the foramen, as compared with Little Egypt 
skull or with the Montana specimens. Three channels 
lead into (or out of) this foramen in 40504—256: one 
running directly backward across the maxilla, which is 
probably the channel to the actual sphenopalatine fora- 
men; a second running upward and backward, just below 
the maxillary-orbitosphenoid suture; and the third ex- 
tending almost directly upward. These channels are not 
identifiable in the Little Egypt skull. Since the spheno- 
palatine foramen transmits the sphenopalatine nerve, 
artery and vein, the three channels may be for these three 
structures. On the maxillary-orbitosphenoid suture, in 
front of the dorsal channel mentioned above, is a small 
foramen, perhaps the anterior ethmoid foramen. How- 
ever, the foramen identified as the anterior ethmoid is 
much farther dorsad in 40209-867 (Fig. 20 B), agree- 
ing in this with the skull of Pseudocylindrodon texanus 
(Fig. 17 B). 

The orbitosphenoid extends upward as a broad wedge 
between the frontal and the alisphenoid (Fig. 20 B), 
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with a shape similar to that in Pseudocylindrodon tex- 
anus (Fig. 17 B). The optic foramen is large, being 
nearly twice the size of that in P. texanus. A groove runs 
upward, from the dorsal side of the foramen lacerum 
anterius, and divides near the dorsal margin of the or- 
bitosphenoid, one part curving backward and the other 
running forward to one of the two foramina that may 
be the anterior ethmoid. The orbitosphenoid-maxillary 
suture does not enter the foramen lacerum anterius, as 
it does in P. texanus (Fig. 17 B), but runs ventrad in 
front of and parallel to the foramen. The foramen ovale 
is united with the alisphenoid canal (Fig. 21) as in P. 
texanus. The palatines cover the presphenoid more com- 
pletely than in P. texanus, there being small foramina 
at the lateral edges of the bone in Ardynomys in contrast 
to the vacuities in P. texanus (Fig. 16; X). There is a 
median foramen in the basisphenoid, anterior to the 
bulla, of uncertain homologies. The large postglenoid 
foramen lies at the rear of the glenoid cavity (Fig. 21; 
PF). The hypoglossal foramina are single, and lie in the 
usual position in front of the occipital condyles. 

The tympanic bulla is more quadrate than is that of 
Pseudocylindrodon medius (Burke, 1935, Pl. 26, Fig. 
1), with the external auditory meatus essentially on the 
edge of the bulla rather than being at the end of a short 
meatal tube (Fig. 21; EAM). The meatus faces some- 
what ventrally as well as laterally, and the bulla is some- 
what depressed on the lateral portion, instead of being 
globular. 


On the dorsal surface, the nasals reached as far back 
as the front of the orbit, extending slightly or appreciably 
behind the rear of the premaxillary, and farther posterad 
than in the Montana specimens. There is a broad, flat 
area on the frontals on the dorsum of the skull, ending 
posteriorly in the faint supraorbital crests that unite to 
form a sagittal crest, as in Burke’s material (1936, p. 
137). The suprasquamosal foramen varies as to whether 
it is single or double (cf. the two sides of Fig. 20 A; 
SSF). It lies well within the squamosal, rather than just 
inside the parietal as in Pseudocylindrodon texanus 
(Figp.47 A). 

The left upper molars are preserved in FMNH PM 50, 
and LP*-M? (badly worn) in TMM 40209-867. From 
the size of its alveolus (preserved in all three specimens), 
P? seems to have been larger than in the specimens fig- 
ured by Burke (1936, Figs. 2-3) and Wood (1970a, 
Fig. 4 A). Part of the difference might be due to an 
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oblique implantation of P: as in Pseudocylindrodon 
texanus (Fig. 19 E); such an implantation might have 
permitted the tooth to have been considerably smaller 
than the alveolus. 

The upper molars have a well developed lingual hypso- 
donty. They are also clearly triangular, with the proto- 
loph, metaloph and anterior and posterior cingula con- 
verging on the protocone (Fig. 22 C), just as in CM 
1055 (Burke, 1936, Fig. 4). There is a very prominent 
mesostyle, connected with the paracone. The metaconule 
is more clearly indicated than the protoconule on M**; 
the reverse is the case on M°. The anterior cingula of 
M: are quite separate from the paracones, but on M? 
the two are united. The posterior cingula are very close 
to the metacones. The hypocones of M: are unusual, 
being quite clearly enlargements of the posterior cingu- 
lum behind the protocone, a situation rather different 
from what is seen in all paramyids, where the hypocone 


Fig. 22. Ardynomys occidentalis. Skull fragments X3; teeth X10. A, B. TMM 40504- 
256. A. Ventral view, partly restored from FMNH PM 50 (area behind M+; bar between 
incisive foramina; and the anterior part of the premaxilla). B. Lateral view. Abbrevia- 
tions: AEF = anterior ethmoid foramen; I = swelling around base of pulp cavity of up- 
per incisor; LF = lacrimal foramen; MX = maxillary; OS = orbitosphenoid; SPH = 
sphenopalatine foramen. C. LM:-3, FMNH PM 50. D. LE’, TMM 40504-256. E. RE, 


FMNH PM 50. F. LM,_,, TMM 40504-263. 
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arises from the point where the posterior cingulum joins 
the protocone. I am not sure, however, whether this dif- 
ference has any great significance. The metaloph of M° 
pinches down where it joins the protocone, the union 
apparently being even more poorly developed in the ma- 
terial from McCarty’s Mountain than in the Vieja speci- 
men (cf. Fig. 22 C and Burke, 1936, Fig. 4). As in the 
Montana material, M= (and, apparently, P*) were of 
approximately equal size, and M? was appreciably 
smaller. 

A set of lower molars, in a fragment of a jaw, from 
locality 40504 in the Capote Mountain Tuff (Fig. 22F), 
is also referred to this species. It is a cylindrodontine the 
correct size to belong with the skull fragments; it shows 
the curve of the metalophulid II from the protoconid into 
the rear slope of the metaconid, as seems to be charac- 
teristic of the Montana material (Burke, 1936, Fig. 5) 
and as is certainly the case in Ardynomys olseni 
(Matthew and Granger, 1925, Figs. 8-9; Wood, 1970a, 
Figs. 1 E, F and 2 F) and other Mongolian species of 
Ardynomys (Wood, 1970a, Fig. 3); and there is a min- 
ute crest on Mı», between the anterolophid and the 
metalophulid II, extending mesiad from the protoconid. 
I have seen a crest like this, in other cylindrodonts, only 
in AMNH 20371, a juvenile specimen of A. olseni 
(Wood, 1970a, Fig. 2 F). The V-shape of the median 
valleys of M, , of A. occidentalis, noted by Burke (1936, 
p. 143) and also present in A. olseni (Wood, 1970a, 
Figs. 1 E, F and 2 E), results from the forward swing 
of metalophulid II into the metaconid, and the same 
thing would occur, with further wear, in the teeth from 
locality 40504. M, of the Texas jaw is proportionately 
larger than Burke thought it to be, but this may be be- 
cause he only had alveoli or roots, and perhaps under- 
estimated the size of the tooth. It is slightly longer but 
appreciably narrower than Mı- (Table 9), but not as 
much so as in A. olseni from Mongolia (Wood, 1970a, 
Table 1). 

The upper incisor is perhaps a little more slender than 
in the McCarty’s Mountain specimens. It is larger in 
TMM 40504-256 than in FMNH PM 50 (Fig. 22 D, E), 
which may be an individual, age, or stratigraphic differ- 
ence. As in the Montana material, the incisor is nearly 
flat anteriorly, but with a slight concavity. The pulp 
cavity is roughly a flattened isosceles triangle, with the 
slightly concave base toward the median side of the tooth. 
The enamel is fairly thin, and, essentially, limited to the 
anterior face of the tooth. It has a very pronounced 
yellow pigment. The radius of curvature is about 8.7 mm 
with the center of the incisor curvature lying about 
2.3 mm below the palate at the level of the premaxillary- 
maxillary suture. In these respects, it agrees with Burke’s 
material (1936, Fig. 1). 

Discussion. Although there are differences between 
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the specimens from the Vieja Group and those from 
McCarty’s Mountain, and between the skull and the two 
skull fragments from Texas, none of these is very pro- 
nounced, and there does not seem to be any good reason 
for separating any of the Vieja material from Ardynomys 
occidentalis. There is much more difference between the 
American specimens as a group and the two Asiatic spe- 
cies (A. olseni and A. kazachstanicus), but this is per- 
haps no more than is indicated by their being specifically 
separated. If there is any significant difference between 
the two groups of North American specimens, the Texas 
ones seem slightly more primitive and slightly closer to 
Pseudocylindrodon texanus. Perhaps this means that the 
center of early Oligocene cylindrodont evolution was in 
southern North America; perhaps it means that Mc- 
Carty’s Mountain is slightly later in the early Oligocene 
than are the Porvenir, Little Egypt and Airstrip local 
faunas. As indicated below (p. 105), although the Por- 
venir and Little Egypt possibly were earlier than Mc- 
Carty’s Mountain, the Airstrip almost certainly was not. 


SUBFAMILY TSAGANOMYINAE 
MATTHEW AND GRANGER, 1923 


Matthew and Granger (1923, p. 4) stated that Tsagan- 
omys “appears, if properly referable to the family, to 
be the first fossil record of the Bathyergidae, hitherto 
known from the recent Ethiopian fauna. It is by no means 
close to the living genera, and should perhaps be distin- 
guished as a separate subfamily, Tsaganomyinae, on the 
short massive proportions of skull with heavy forward 
pitch of occiput, wide differences in otic region and some 
rather minor differences in teeth. It suggests the Asiatic 
ancestry of the family, although it cannot be considered 
as even approximately ancestral to the living genera.” If, 
however, the subfamily is referred to the Cylindrodonti- 
dae, as is done here, the definition should be revised. 
Matthew and Granger (1925, pp. 5—7) did not note the 
resemblances of Ardynomys to their Tsaganomyinae, but 
referred it to the Ischyromyidae (= Ischyromyoidea of 
the present paper), and compared it only with Tillomys 
in this group, because, at that time, most middle Eocene 
cylindrodont specimens were referred to that genus. 

Revised diagnosis. Highly fossorial cylindrodonts, with 
a forwardly sloping occiput, protruding digging incisors 
and hyposodont to hypselodont cheek teeth, from which 
all traces of pattern are removed at a very early stage 
of wear; milk cheek teeth are dP“; permanent cheek 
teeth reduced to Ps, M—; incisors broad, flat and pro- 
cumbent; growing end of upper incisor arises at alveolar 
border of cheek teeth, lateral to M**, completely clos- 
ing passage leading to infraorbital foramen; angle highly 
everted, in a manner very similar to that in the Bathyer- 
gidae; no evidence of any passage of the masseter medialis 








through the infraorbital foramen, nor any indication that 
it might ever have done so.** 

Referred Genera. Tsaganomys, Cyclomylus and Pseu- 
dotsaganomys.** 

Distribution. Middle to late Oligocene of central 
Asia.” 

Discussion. Although it has been widely assumed that 
the cylindrodonts were burrowers, there has been, to the 
best of my knowledge, no description of appendicular 
skeletal material except that given by Vinogradov and 
Gambarian (1952) for Pseudotsaganomys and, to an in- 
cidental extent, Tsaganomys. These authors restored the 
limb musculature of Pseudotsagonomys and concluded 
(p. 41) that that form was a burrower. The shapes of 
skull and angle, and the incisor curvatures of the Tsagan- 
omyinae are very similar to those of the bathyergids 
(which is why some authors have considered them re- 
lated), so that the acceptance of a similar habitat for the 
two is quite reasonable. 

As indicated above, Tsaganomys and Cyclomylus 
were originally tentatively considered by Matthew and 
Granger (1923, p. 4) to be members of the otherwise 
exclusively African family Bathyergidae. The similarities 
are real, involving at least the following features: general 
skull shape, including a forwardly sloping occiput (not 
present in Bathyergus); forwardly directed digging in- 


14 If I interpret Vinogradov and Gambarian correctly, they 
state (1952, p. 26) that in Pseudotsaganomys and Tsaganomys 
the anterior part of the masseter medialis arose from the frontal 
in the vicinity of the lacrimal foramen, and hence within the 
orbit. Their statement may be transliterated as “PEREDNYAYA 
CHAST M. MASSETER MEDIALIS Y PSEUDOTSAGAN- 
OMYS I TSAGANOMYS NACHINAETSYA V OBLASTI 
SLEZNOI YAMKI LOBNOI KOSTI (RIS 12 G) . . .” How- 
ever, their illustration seems to show that in Tsaganomys the 
muscle arises from the dorsal part of the orbit in the lacrimal 
region (their Fig. 12 A), whereas in Pseudotsaganomys it ap- 
pears to pass through a foramen onto the snout (their Fig. 12 B). 
This apparent foramen is not in the position of the infraorbital 
foramen as shown in their Fig. 7. Therefore, I would interpret 
the figure of Pseudotsaganomys as being a mistake on the part 
of the artist, with the masseter arising in Pseudotsaganomys, as 
in Tsaganomys, and as indicated by Vinogradov and Gambarian 
in their text (1952, p. 26), from the dorsal part of the orbit, 
behind the root of the zygoma. 

15 Mellett (1968, p. 10, faunal list) considers Pseudotsagano- 
mys a synonym of Cyclomylus, although he gives no documen- 
tation. 

16 Mellett (1968, p. 5 and Fig. 3) considers the Hsanda Gol, 
where Tsaganomys, Cyclomylus and Pseudotsaganomys were 
found, to be approximately on the Chadronian-Orellan bound- 
ary, and to lie (his Fig. 3) at about the mid-point of Oligocene 
time. The stage of evolution of the Hsanda Gol rodents, es- 
pecially Tsaganomys, Cyclomylus, Cricetops, Tachyoryctoides, 
Tataromys and Karakoramys, impresses me as being too far 
advanced for them to have lived quite so early; I therefore con- 
sider the Hsanda Gol as middle to late Oligocene. 


cisors, at least as procumbent as in any other rodents; 
and the peculiar shape of the angle of the lower jaw. 
With the possible exception of the last of these items, 
which is certainly related to the jaw musculature, all are 
part of an extreme fossorial adaptation, which raises the 
possibility that all of the similarities between the two 
groups are convergence. 

Burke (1935, pp. 3-4) pointed out the possible con- 
nection between Tsaganomys and Cyclomylus, on the 
one hand, and the North American Cylindrodontidae, on 
the other, by way of Ardynomys. By 1936, I had started 
work that was shortly interrupted and which has never 
been completed, on Tsaganomys and Cyclomylus, which 
convinced me (1937a, p. 199) that Burke was correct, 
and that these forms were derived from Ardynomys. 
Unfortunately, the data for this opinion have never been 
assembled and published. 

There has been remarkably little further work dealing 
with these genera, most authors merely citing the opin- 
ions either of Matthew and Granger (1923) or of Burke 
(1935) or Wood (1937a), usually without comment. 
Simpson (1945, p. 77) included Ardynomys, Cyclo- 
mylus and Tsaganomys in his Cylindrodontinae (=Cy- 
lindrodontidae of the present paper). Schaub (in Stehlin 
and Schaub, 1951, p. 115) accepted Tsaganomys and 
Cyclomylus as “Das Endprodukt der von Cylindrodon 
eingeschlagenen Entwicklungsrichtung.” Vinogradov 
and Gambarian (1952, pp. 18-41) described the new 
genus Pseudotsaganomys, with the two species P. tur- 
gaicus and P. mongolicus, indicated that this genus was 
related to Ardynomys and Tsaganomys, and quoted the 
opinions on the relationships of these last two as given 
by Matthew and Granger, Burke and Wood. Although 
they did not comment on these rather different opinions, 
the title of their paper (Oligotsenovie Tsilindrodonti 
Mongolii i Kazakhstana) clearly indicates that they con- 
sidered these rodents to have been cylindrodonts. Wood 
(1955a, p. 171) merely included Cyclomylus, Tsagano- 
mys and Pseudotsaganomys in the Cylindrodontidae, 
assuming that, since nothing had been added to the mat- 
ter of the relationships of these forms since his comments 
in 1937, no elaboration was called for. 

Landry (1957, pp. 72-74) discussed Cyclomylus and 
Tsaganomys (he apparently had overlooked the paper 
by Vinogradov and Gambarian) as fossil bathyergids. 
He discounted the preliminary and unpublished work by 
Burke and by Wood, and, on the basis of his own pre- 
liminary and unpublished work, spoke of “the casual 
fashion” in which Tsaganomys and Cyclomylus had been 
“removed from the Bathyergidae” (1957, p. 73). He 
subdivided the Bathyergidae (p. 74) into two sub- 
families. The first, the Bathyerginae, with the genera 
Bathyergus, Tsaganomys and Cyclomylus, he character- 
ized as including “forms whose upper incisors reach only 
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to the infraorbital foramen and whose cheek teeth are 
deeply hypsodont” (1957, p. 74). His second subfamily, 
the Heterocephalinae, included “forms whose upper in- 
cisors reach to the rear end of the cheek teeth and whose 
cheek teeth are secondarily brachydont. It includes the 
genera Cryptomys, Georychus, Heliophobius and Het- 
erocephalus” (1957, p.74). However, in both Cyclomy- 
lus and Tsaganomys the upper incisors fit neither of these 
categories, but reach the alveolar border lateral to the 
roots of M! or M+ and M>, as was pointed out by Wood 
(1970a, p. 16). Furthermore, the cheek teeth of Tsa- 
ganomys are not hypsodont but hypselodont, and sec- 
ondary brachyodonty, while a very interesting phenome- 
non, has not, to the best of my knowledge, been 
demonstrated in any rodents. 

Schaub (1958, p. 754) listed Cyclomylus, Pseudotsa- 
ganomys and Tsaganomys in the Cylindrodontinae 
(= Cylindrodontidae of the present paper) without com- 
ment. Gromov (1962, pp. 137-138) discussed Tsagano- 
mys and Pseudotsaganomys in some detail and listed 
Cyclomylus, including them all in the Cylindrodontidae 
without mentioning any possible bathyergid affinities. 
Lavocat (1962, pp. 292-293) implied the possibility of 
a phiomyid-bathyergid relationship, considering the Mio- 
cene Bathyergoides to be an African ancestral bathy- 
ergid, as Stromer (1926, p. 134) had done before him. 
As Stromer also pointed out, a relationship between 
Bathyergoides and the Bathyergidae would make it very 
difficult to accept any connection between the Tsagano- 
myinae and the Bathyergidae. Lavocat (1962, p. 292) 
has also stated, à propos of the East African Miocene 
forms, that “Les Bathyergidés, dont on possède des 
cranes, sont pratiquement presque identiques aux actuels, 
ce qui laisse entendre qu'ils forment un très vieux groupe 
qui a toutes chances d’étre d’origine africaine directe.” 
Mellett (1968, faunal list, p. 10) placed Tsaganomys 
and Cyclomylus (with Pseudotsaganomys listed as a 
synonym of the latter) in the Cylindrodontidae. He stated 
that “Tsaganomys and Cyclomylus, if not true bathyer- 
gids, were certainly bathyergid-like in their habits” 
(1938, p. 12). Lavocat, in his monograph on the Mio- 
cene rodents of East Africa (1973), derives the Bath- 
yergidae from a phiomyid ancestry, but probably a 
pre-Oligocene one. 

There is, therefore, universal agreement that Tsagano- 
mys and Cyclomylus (and, presumably, Pseudotsagano- 
mys if different from Cyclomylus) are related to each 
other and either to the cylindrodonts or to the bathy- 
ergids. No one seems seriously to have considered the 
possibility that both relationships might be correct, un- 
less Mellett’s statement, quoted above, should be inter- 
preted as such. Tertiary African bathyergids have, in the 
past, been prominent by their near-absence. But 
Lavocat’s careful study of the excellent material of the 
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East African Miocene rodents seems to make it definite 
(or almost so) that the Bathyergidae were derived from 
African Phiomyidae. One point is certain—if there is 
any connection between the Bathyergidae and the Phio- 
myidae, there can be no possibility of a close relation- 
ship (i. e., at the family or superfamily level) between 
the Bathyergidae and the Tsaganomyinae. In this con- 
nection, a study of the histology of the incisor enamel 
of Tsaganomys would be very illuminating. 


SUBFAMILY JAYWILSONOMYINAE, NEW SUBFAMILY 


Diagnosis. Cheek teeth with medium to high crowns, 
always rooted; hypocone of molars very prominent and 
linguad of protocone, so that lingual shelf (formed of 
protocone and hypocone) is diagonal rather than an- 
teroposterior; metalophs incomplete, with metaconules 
connected to posterior cingula and not to hypocone; pro- 
toconid and metaconid of lower molars connected by 
way of anterolophid and never via metalophulid II, so 
that trigonid basin drains freely posterad; P* not fully 
molariform; P, with complete hypolophid and sometimes 
with complete metalophulid II, trigonid basin usually 
opening anteriorly; incisors flattened on front face; no 
evidence of yellow or orange enamel on available in- 
cisors; mental foramen single. 

Referred genera. Jaywilsonomys, Pareumys and Ses- 
pemys. Some species of Mysops might be included here, 
if one did not object to placing the species of an ancestral 
genus in two descendant subfamilies. 

Distribution. Late Eocene of Utah, Wyoming and 
southern California; late Eocene or early Oligocene of 
Chihuahua; early Oligocene of Trans-Pecos Texas; late 
Oligocene of southern California and Nebraska; possibly 
(for Mysops) middle Eocene of southwest Texas. 

Discussion. As pointed out by Ferrusquia (1967, pp. 
33-34), Pareumys seems to be a very good late Eocene 
ancestor of Jaywilsonomys. Black (1970a, p. 456) stated 
that “The genus Pareumys is quite distinct from later 
members of the Cylindrodontidae and certainly could not 
have been ancestral to them.” However, from the context 
it is clear that he was thinking of the genera here included 
in the Cylindrodontinae, and was not taking Jaywilsono- 
mys into consideration. 

The differences of Jaywilsonomys from Pareumys in- 
clude an increase in hypsodonty, which is to be expected, 
and the more incomplete metalophids of the lower mol- 
lars. However, Wilson’s figures of lower teeth of Pareu- 
mys from the late Eocene Sespe and Poway Formations 
of southern California (1940b, Pl. 1, Figs. 6-10, Pl. 2, 
Figs. 1 A, 2 A, 3 A), as well as that of Lindsay (1968, 
Fig. 3 D) of a tooth from the Hartman Ranch local 
fauna, also from the Sespe, show that the metalophids 
were incomplete in Pareumys before wear. The figures 


given by Wilson and Lindsay, and that of Black (1970b, 
Fig. 22), also show that the connection of the protoconid 
and metaconid through the anterior cingulum was much 
weaker in Pareumys than in Jaywilsonomys. The figure 
of RP* of Pareumys sp., given by Lindsay (1968, Fig. 
3 A), if rotated 30 degrees counterclockwise, would be 
essentially a mirror image of LP* of Jaywilsonomys ojina- 
gaensis (Fig. 23 A, B). Sespemys agrees with Jaywil- 
sonomys in the incomplete metalophids and in the rela- 
tively flattened lower incisor. It differs in having a larger 
M; with a more diagonally inclined metalophulid II, and 
in having a less developed hypolophid. If Sespemys was 
not derived from Jaywilsonomys or something very simi- 
lar to it, it must be considered of quite uncertain relation- 
ships. 

A number of interesting similarities can be pointed out 
between the cheek teeth of jaywilsonomyines and those 
of some of the early Oligocene (Deseadan) caviomorphs 
of Patagonia, described by Wood and Patterson (1959). 
These include upper molars with what could be inter- 
preted as an early stage in the development of five crests 
(compare M° of Fig. 23 A with Wood and Patterson, 
1959, Figs. 17 A, 30 C); similar upper premolars (com- 
pare Fig. 23 B with Wood and Patterson, 1959, Figs. 
13 A, 14 A); and fundamentally similar patterns of lower 
molars (compare Fig. 23 E with Wood, 1949a, Fig. 3 
D; Figs. 23 C and 25 B with Wood and Patterson, 1959, 
Figs. 5 A and 7 A). Furthermore, very similar types of 
tooth structure occur in early Oligocene rodents from 
Egypt. The reduction of the metalophulid II in Jaywil- 
sonomys pintoensis (Fig. 25 B, D-F) is very similar to 
that in Phiomys paraphiomyoides and P. lavocati (Wood, 
1968, Fig. 5 A, C, D). However, it seems exceedingly 
improbable that there was any close relationship between 
any member of the Jaywilsonomyinae and either the 
Caviomorpha or the Phiomyidae. Both of the latter are 
fully hystricomorphous and hystricognathous, whereas 
no trace of either condition is known in any cylindro- 
dont, except for the peculiar angle of the tsaganomyines. 
At least some members of both the caviomorphs and the 
phiomyids are lower crowned than Jaywilsonomys, and 
there is no indication that any of the Oligocene genera of 
the southern continents were burrowers. The direction 
of evolution in the teeth of the phiomyids seems to me 
to be diametrically opposite to that in either the cavio- 
morphs or in Jaywilsonomys. These hystricomorphine 
features of Jaywilsonomys are pointed out merely as an- 
other of the numerous cases where close similarities oc- 
cur in not particularly closely related lines of rodents, 
and demonstrate the dangers of relying too strongly on 
similarities of cheek tooth pattern to the exclusion of 
everything else in arriving at interpretations of rodent 
relationships, either intercontinental or intracontinental. 


Jaywilsonomys Ferrusquia and Wood, 1969 
Figs. 23-25 


Diagnosis. “Metaconules of upper cheek teeth connect 
with posteroloph rather than with hypocone; hypocones 
of M= considerably linguad of protocones from which 
they are only faintly separated, so that protocone and 
hypocone form a diagonal crest; P* essentially triangular, 
apparently with no hypocone; metaconules usually larger 
than metacones; strong marginal anterolophid connect- 
ing protoconid and metaconid of lower molars; meta- 
lophulid II, from protoconid across rear of trigonid to 
metaconid, interrupted at its middle, leaving one portion 
attached to protoconid and one to metaconid or ante- 
rolophid, so that trigonid basin drains posteriorly; the 
two talonid basins of lower teeth wide open, lingually; 
hypolophid usually with a cusp-like enlargement buccad 
of entoconid; lower incisor with a flattened anterior 
face” (Ferrusquia and Wood, 1969, p. 6). 

Referred species. The genotype, J. ojinagaensis, and 
J. pintoensis. 

Distribution. Upper tuff member, unnamed formation 
of latest Eocene or early Chadronian age, 32 km north- 
west of Ojinaga, Chihuahua; and locality 40504, Capote 
Mountain Tuff, Vieja Group, Trans-Pecos Texas; Ran- 
cho Gaitan and Airstrip local faunas. 

Description. One of the specimens collected by Fer- 
rusquia, IGM 65-24, the holotype of J. ojinagaensis, is a 
badly damaged skull, missing the snout, the zygomata, 
and most of the posterior portions (Fig. 24 A, B), with 
which the lower jaws are associated. The skull is partly 
crushed, and has proven difficult to prepare, as the bone 
is much softer than the matrix. 

Much of the orbit is preserved. A deep, anteropos- 
terior groove, nearly halfway up the skull, was originally 
thought to lead to the infraorbital foramen. Finally, how- 
ever, it has been interpreted as having been produced by 
crushing, and as containing the nasolacrimal foramen at 
its anterior end. If the maxillofrontal suture was like that 
of Paramys (Wood, 1962, Fig. 3 A) rather than like that 
of Pseudocylindrodon texanus (Fig. 19 B), this groove 
could have developed along the line of weakness of the 
suture. Just below the rear end of this groove, and dorsal 
to the front of M°, is the sphenopalatine foramen (Fig. 
24B), occupying the same position as in Paramys (Wood, 
1962, Fig. 3 A), and much farther to the rear than in 
Pseudocylindrodon (Fig. 19 B). 

Faint lines, shown on the drawing, seem to be parts 
of the lacrimofrontal and frontoparietal sutures. There is 
no suggestion that the upper incisor reached into the 
lacrimal. There is a prominent crest, forming the anterior 
wall of the braincase, and separated more sharply from 
the orbit (Fig. 24 B) than in Pseudocylindrodon. It is 
possible, however, that the prominence of the crest re- 
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Fig. 23. Jaywilsonomys ojinagaensis, X5. A-C, E-F, IGM 65-24, holotype. A. P+-Mš 
left. B. Restoration of LP*. C. M, , left. E. P,-M, right. F. L right, restored from broken 
part within alveolus and from shape of alveolus. D, G. IGM 65-25, right. D. M. ,. G. 
Cross section of incisor below M,. (From Ferrusquia and Wood, 1969, Fig. 2.) 


sults from crushing. An opening directly behind the 
sphenopalatine foramen, along the crest, is identified as 
the optic foramen. Near the ventral margin of the crest 
is the large opening of the foramen lacerum anterius. 

Behind this region, it has been almost impossible to 
interpret the lateral wall of the braincase. There seems 
to be a part of the frontoparietal suture visible on the 
dorsum of the skull, indicating that the parietals extended 
forward on either side of a central posterior process of 
the frontal. Behind the optic foramen is a portion of what 
may be the squamosoparietal suture. Above this is a 
foramen, interpreted as a suprasquamosal foramen, open- 
ing backward into the skull (Fig. 24 B). A portion of the 
bulla is present, preserved so as to show its inner wall 
and part of the petrosal (Fig. 24 A). There is no evidence 
of any septa within the bulla (Fig. 24 B). In front of the 
bulla is a large foramen, which may be the foramen ovale, 
although this region is badly broken (Fig. 24 B). 

The palate is largely destroyed, but a small portion of 
the palatine-maxillary suture is preserved median to M° 
(Fig. 24 A). The lateral pterygoid process reaches al- 
most to the front of the bulla. Neither the sutures between 
the presphenoid and palatine nor those around the basi- 
sphenoid could be identified, although there are consider- 
able areas that are well preserved (Fig. 24A). 
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Although there are a number of lower jaws belonging 
to this genus, all are badly damaged and broken, so that 
essentially no details are visible. The best preserved jaws 
(Figs. 24 C, 25 I) show that there was apparently only a 
single large mental foramen below or just in front of P., 
and a fairly well differentiated masseteric fossa, ending 
beneath M2. The ascending ramus passes the alveolar 
border behind M3. 

The upper teeth increase in size from P* to M°; M? is 
slightly smaller than M°. All show marked lingual hyp- 
sodonty. The only preserved premolar is badly damaged 
(Fig. 23 A). Fortunately, before it was broken it had 
been drawn by Margaret Skeels Stevens (Ferrusquia, 
1967, Fig. 2 A), and a restoration (Fig. 23 B) has been 
made, based on her drawing. The tooth is triangular, with 
a large lingual protocone, behind and buccal to which 
there is probably a small hypocone. The metaconule is 
larger than the metacone; perhaps the metaconule con- 
nected with the posterior cingulum rather than with the 
hypocone, in a manner similar to that in the molars. An 
enlargement of the lingual shelf at the anterior end may 
be the protoconule. Both anterior and posterior cingula 
were short. 

In the molars (Figs. 23 A and 25 A) the protocone 
and hypocone form a lingual crest, which has a diagnoal 


alignment, especially in J. ojinagaensis. This diagonal 
alignment is suggested, but not fully developed, in Pareu- 
mys (Wilson, 1940b, Pl. 1, Figs. 1-5). There is little or 
no separation, on the lingual margin, between the proto- 
cone and hypocone. The protoconule is only slightly 
differentiated, and the protoloph is normal. The meta- 
conule, however, is very large, much larger than the 
metacone, and connects with the middle of the posterior 
cingulum as in Pareumys (Wilson, 1940b, Pl. 1, Figs. 
1-5), and not with the hypocone. Mesostyles are present 
on M?* of the skull, and absent on M'. The hypocone 
of M° is unusually large. 

The lower molars have only a faint indication of the 
hypoconid hypsodonty of the cylindrodontines, but it 
seems to have been present in P, (Fig. 25 I). There 
does not appear to have been very great interdental wear, 
although it is visible in a few specimens (Fig. 25 B). 

The trigonid basin of the lower premolar opens an- 
teriorly, and was usually closed posteriorly by the meta- 
lophulid II (Figs. 23 E, 25 C), although sometimes it 
was not (Fig. 25 B). The hypolophid is complete, well 
forward of the posterolophid, and shows a conulid-like 
enlargement at its middle. 

The molars all have a strong connection of protocon- 
id and metaconid, by way of the anterior cingulum, and 
a complete absence of any connection through the meta- 
lophulid II. There is a very great variability in the de- 
velopment of crests (which look like portions of a disin- 
tegrating metalophulid II) that arise from the protoconid, 
the metaconid, or even from the anterior cingulum. It 
appears as though the same type of crest reduction was 
going on in Jaywilsonomys as in the early Oligocene 
Phiomys of Egypt (Wood, 1968, pp. 38-39). This is 
NOT considered to be indicative either of relationship 
between the two or of some peculiar early Oligocene en- 
vironmental selective pressures. The hypolophid runs 
buccad from the entoconid, incorporating an extra cus- 
pule, and uniting with the ectolophid in front of the hy- 
poconid. There sometimes is a prominent hypoconulid, 
especially on Ms, but it is very variable (Fig. 23 C, D). 

Only a small fragment of one upper incisor is known; 
the anterior face is rounded, with a groove near the me- 
dian side, and the enamel reaches laterally to the middle 
of the tooth (Fig. 23 F). The anterior face of the lower 
incisors is flat on the median half, and rounded laterally 
(Figs. 23 F, G; 25, G, H). A faint groove is present on 
the juvenile incisor (Fig. 24 D, E). There is no evidence 
of pigmentation of the enamel. 

As suggested above, there are many similarities be- 
tween Jaywilsonomys and Pareumys. Almost all the de- 
tails of the cheek tooth pattern of Jaywilsonomys are 
foreshadowed in Pareumys. The connection of the meta- 
conule with the posterior cingulum rather than with the 
hypocone indicates clear relationships with Pareumys, 


from which Jaywilsonomys seems to have been dervied. 
The large metaconule of P: of the Mexican form is indi- 
cated in the California material (Lindsay, 1968, Fig. 3 
A); the upper molars show a greater reduction of the 
cusps in Jaywilsonomys; the lower premolars are con- 
siderably reduced in the California material (Wilson, 
1940b, Pl. 2, Figs. 1 A, 2 A, 3 A), in which Pareumys 
seems more specialized; the connection of protoconid 
and metaconid through the anterior cingulum in the 
lower molars becomes complete only after considerable 
wear in Pareumys (Wilson, 1940b, Pl. 1, Figs. 7, 9; Pl. 
2, Fig. 3 A), whereas in Jaywilsonomys the connection 
is complete before any significant wear (Figs. 23 C, D; 
25 D). In Pareumys, the metalophulid II becomes com- 
plete after slight wear; in Jaywilsonomys it is much less 
complete, and the progressive tendency (Figs. 24 G; 25 
B, D, E) seems for this crest to be reduced, giving three- 
crested lower molars. This trend is reminiscent of that 
in the completely unrelated Phiomys (Wood, 1968, Figs. 
1-5, pp. 38-39). The lower incisors of Jaywilsonomys 
and Pareumys seem to have had similar cross-sec- 
tional shapes (compare Figs. 23 F, G and 25 G, H, with 
Wilson, 1940b, PI. 2, Figs. 1 A, 2 A). Ferrusquia (1967, 
p. 43) stated that, in the cheek teeth, the “Pareumys 
dentition would require only a few major changes to be- 
come a Jaywilsonomys dentition. Such changes would 
be from subhypsodonty to hypsodonty; consolidation of 
the metaconule-posteroloph crest; greater development 
of the metaconule, the P, metaconid, and the cresticulae 
on M,.;.” The structure of the lower molars likewise 
strongly suggests relationships with Sespemys (Wood, 
1937a, Fig. 31). 

There seems to have been more of a chin process in 
Pareumys than in Jaywilsonomys (compare Figs. 24 C 
and 25 I with Wilson, 1940b, Pl. 2, Figs. 1 and 3; on p. 
99 Wilson stated “Ramus progresively deep anteriorly”), 
and the angle seems to have extended farther ventrally. 
The mental foramen was distincly farther forward in 
Pareumys, lying beneath the middle of the symphysis 
(Wilson, 1940b, PI. 2, Fig. 1). 

Although none of the known species of Pareumys 
would seem to have been a direct ancestor of Jaywilson- 
omys, the genus certainly fits in that category, as shown 
on the phylogenetic tree (Fig. 13). This opinion, first 
developed by Ferrusquia (1967, pp. 43-44) was antici- 
pated to a certain extent by Wilson (1940b, p. 106) 
who stated that Pareumys could not “be considered on 
present evidence as ancestral, genetically or structurally, 
to Cylindrodon or Pseudocylindrodon.” Black (1970a, 
p. 456) agreed. 

The evidence, while inconclusive, suggests that the 
Jaywilsonomyinae had a predominantly southern 
(?Middle American) distribution. 
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Fig. 24. Jaywilsonomys and a cylindrodont incisor. A-B. J. ojinagaensis, holotype, IGM 
65-24, X3. A. Ventral view of skull; PETR = petrosal. B. Left lateral view of skull; B = 
inside of bulla; FLA = foramen lacerum anterius; FO = foramen ovale; FR and FR? = 
frontal; IOC = infraorbital channel; L? = ?lacrimal; OF = optic foramen; PA? = Ppari- 
etal; SPF — sphenopalatine foramen; SQ = squamosal; SSF = suprasquamosal foramen. 
C-F. J. pintoensis. C. Lateral view of left lower jaw, IGCU 3, X5. D-E. Juvenile left 
lower incisor, IGCU 8, two ends 4.5 mm apart, X10. D. Anterior view beneath diastema. 
E. Posterior view, below front of P,. F. Isolated RI! from front, IGCU 7, X10. G. J. aff. 
pintoensis, RM, or ,, probably M., TMM 40504-249A, X10. H. Aff. Pseudocylindrodon 
cf. neglectus, isolated RI, cross section perhaps below M., TMM 40504-249, X10. 


Jaywilsonomys ojinagaensis 
Ferrusquia and Wood, 1969 
Figs. 23, 24 A-B 


Diagnosis. “Large species; diagonal nature of proto- 
cone-hypocone crest very prominent; lingual height of 
crown of unworn upper teeth about three times buccal 
height; arm from protoconid toward metaconid very 
prominent on molars, even when unworn; trigonid basin 
of P, opens anteriorly; crestlet from ectolophid of P, 
reaching toward a posterior crestlet from the metaconid, 
in addition to a metalophid; measurements as given in 
Tables [10-12]. 

Horizon and Locality. “Upper tuff member, unnamed 
formation of [latest Eocene or earliest Oligocene] age, 
32 km. northwest of Ojinaga, Chihuahua; Ferrusquia 
(1967) locality No. 7” (Ferrusquia and Wood, 1969, 

Wir 
Ç Hypodigm. The holotype, IGM 65-24, a badly dam- 
aged skull with LP*-M* and associated lower jaws with 
RP,-M; and LM,_,; and IGM 65-25, lower jaw fragment 
with RM,_; and the incisor. 

“This species is the largest known North American 
cylindrodont, being about 15 percent larger than Sespe- 
mys sp. (Wood, [1937a] p. 208-209), if that form is 
actually a cylindrodont. The teeth increase in size from 
P: to M?; the last molars are slightly smaller than the 
second ones” (Ferrusquia and Wood, 1969, p. 7). 

“Small crests extend backward from the paracones 
of M**, which may or may not be of taxonomic impor- 
tance” (Ferrusquia and Wood, 1969, p. 8). The dis- 
cussion of the upper cheek teeth of Jaywilsonomys given 
above is based essentially on this species; nothing fur- 
ther can be added. 

In the lower molars, there is very great variation in 
the strength of the metalophulid II remnants, although 
they are clearly present in all teeth. Usually (Fig. 23 D, 
E) the trigonid basin drains freely into the central valley, 
but sometimes the metalophulid II crests come close 
enough to each other to form a partial dam across the 
exit from the trigonid basin (Fig. 23 C; M.). There are 
additional crests from the metaconid and from the ec- 
tolophid of the only known lower premolar (Fig. 23 E); 
whether these are of taxonomic or evolutionary signifi- 
cance, or are merely individual variants, cannot be deter- 
mined. 


Jaywilsonomys pintoensis 
Ferrusquia and Wood, 1969 
Figs. 24 C-F, 25 


Diagnosis. “Much smaller than J. ojinagaensis; P, 
without the extra crests in the trigonid region seen in the 


TABLE 10 
Measurements of upper teeth of Jaywilsonomys 


J, pintoensis 
Holotype IGM 65-26]IGCU 7 
IGM 65-24, L R R 


J. ojinagaensis 





P4-M3 13.1 
P4 anteroposterior 2.95 
width protoloph ca, 3.5 
M1 anteroposterior 2.98 2.20 
width protoloph 4.75 2.97 
width metaloph 4.60 3.04 
M2 anteroposterior 3.35 
width protoloph 4.82 
width metaloph 4.65 
M3 anteroposterior 3.34 
width protoloph 4.42 
width metaloph 4.16 
I! anteroposterior 2.2 
transverse 2.1 
ratio .96 


genotype; trigonid basin of P, may open either forward 
or backward; metalophulid II crests weak, but of variable 
size; intermediate cusp of hypolophid also of variable 
size; only known upper molar with protocone-hypocone 
crest nearly anteroposterior, no complexities on proto- 
loph, and no mesostyle; lingual height of crown of upper 
molar about twice the buccal height; measurements as 
given in Tables [10-12]. 

Horizon and Locality. “Upper tuff member, unnamed 
formation of [latest Eocene or earliest Oligocene] age, 
32 km. northwest of Ojinaga, Chihuahua; Ferrusquia 
(1967) localities Nos. 2” (Ferrusquia and Wood, 1969, 
p. 10), 5 and 7. 

Hypodigm. The holotype, IGM 65-28A, right lower 
jaw with incisor and P,-M;; IGM 65-22, jaw fragment 
with RM», and incisor; 65-23; isolated, broken LM.?; 
65-26, isolated right upper molar (M'?); 65-27A, left 
lower jaw with incisor and unworn P,; 65-27B, left lower 
jaw with incisor, part of M,, and damaged M.; 65-28B, 
left jaw with M, ,; 65-28C, right jaw with broken M..; 
and incisor; IGCU 1, 2, 3, 4, 5, 6 and 8, jaws or jaw 
fragments with no cheek teeth but with incisors; and 
IGCU 7, isolated right upper incisor. 

“The lower teeth exhibit slight hypoconid hypsodonty 
[Fig. 25 I], most pronounced on the premolar. 

“The lower premolar of the holotype [Fig. 25 B] has 
an anterior dam across the front of the trigonid basin, 
which drains freely backward, whereas in the referred 
specimen, unworn and presumably unerupted, the basin 
opens anteriorly and seems to be dammed posteriorly 
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Fig. 25. Jaywilsonomys pintoensis. Jaw X5; teeth X10. A. IGM 65-26, right upper 
molar (M?? ), anterior end to the right. B. IGM 65-28A, holotype, RP,-M;. C. IGM 65- 
27A, LP,. D. IGM 65-27B, damaged LM, 2. E. IGM 65-28C, RM;. F. IGM 65-28B, 
LM.. G. IGM 65-28A, holotype, cross section of RI, below P,. H. IGM 65-27A, cross 
section of LI, below P,. I. IGM 65-28A, holotype, lateral view of lower jaw. (From 
Ferrusquia and Wood, 1969, Fig. 3.) 


[Fig. 25 C]. There is a metaconid portion of metaloph- 
ulid II in the referred specimen, but not in the holo- 
type. The metaconid is much higher than the protoconid 
in the unworn teeth. The hypolophid has an intermediate 
cusp in both specimens. The posterolophid is shorter 
than in the genotype, not reaching the lingual margin of 
the tooth. The deep posterior basin is isolated from 
the lingual side of the tooth. In the referred specimen 
[Fig. 25 C] there is a small cusp-like enlargement of the 


ectolophid at the point where it joins the hypolophid. 
This should . . . not be considered a mesoconid. 
“Although the lower molars show considerable varia- 
tion in the development of the two parts of the meta- 
lophulid IL all teeth that preserve this area show at least 
faint suggestions of one or both parts [Fig. 25 B, D-F], 
and it seems clear that such crestlets would have been 
observable on all unworn lower teeth. In only one speci- 
men [Fig. 25 D] does it seem that wear might isolate the 
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trigonid basin from the talonid one. There seems to be 
more variability in the size of the extra hypolophid cusp, 
some specimens showing no indication of its presence 
[Fig. 25 F], although it is usually at least faintly indicated 
[Fig. 25 B, M;; D; E]. The posterolophid, as in the pre- 
molars, is always short, not reaching as far linguad as 
does the entoconid. There is very pronounced interdental 
wear, much more striking than in J. ojinagaensis. The 
significance of this difference is unknown. 

“The lower incisor has perhaps a slightly more 
rounded anterior face than does that of J. ojinagaensis 
[Fig. 25 G, H], but the difference is not great. The 
enamel extends well onto the lateral side. The incisor of 
the juvenile IGM 65-27A is smaller than [many of] the 
other incisors [Fig. 25H], but it was still growing, as in- 
dicated by the fact that the posterior end of the tooth is 
larger than the anterior [Table 10]. It has a slightly 
smaller incisor ratio than do the other incisors referred 
to this species, being more like J. ojinagaensis in this 
respect, but the difference is not great. 

“The lower jaw is damaged in all specimens, but best 
preserved in the holotype [(Fig. 25 I) and in IGCU 3 
(Fig. 24 C)]. The masseteric fossa seems to have ended 
beneath M., and the ascending ramus seems to have 
passed the alveolar border behind Ms. [The mental fora- 
men lay beneath the anterior root of P, (Figs. 24 C and 
25 1).]... There are a large number of small nutritive 
foramina on the lingual surface of the mandible. 

“Jaywilsonomys pintoensis seems to be more primi- 
tive than J. ojinagaensis in the lesser lingual hypsodonty 
of the upper molars, in the simpler pattern of the an- 
terior end of P,, and in the lesser development of an 
intermediate cuspule on the hypolophids of the lower 
teeth. The greater interruption of the metalophulid II is 
presumably an advanced character, if Jaywilsonomys is 
descended from Pareumys” (Ferrusquia and Wood, 
1969, pp. 11-13). 

The measurements of the lower incisors (Table 12) 
present some very interesting results. When measure- 
ments of all specimens are used (and both ends of teeth 
that have appreciable size differences at the two ends; if 
only one measurement were used, from which end should 
it be?), the coefficients of variation of both anteroposter- 
ior and transverse diameters exceed 10, whereas that of 
the ratio of the two measurements is 4.2. This indicates 
that there is much uncontrolled variability in size in the 
sample—presumably age variation—but that the ratio 
of the two measurements does not vary greatly with age. 
One specimen, IGCU 8, is clearly a juvenile as indicated 
by the considerable size differences between the two 
ends, both smaller than the measurements of any other 
incisor in the sample. Statistics were, therefore, recalcu- 
lated omitting this specimen. This is justified, since 
rodent incisors grow throughout the life of the individual 
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TABLE 12 
Measurements of lower incisors of Jay wilsonomys 


Antero- 
posterior Transverse 


ojinagaensis L 2.8 
ojinagaensis R 2.88 


pintoensis 


Species Side Ratio 


Specimen No. 










IGM 65-24 
IGM 65-25 



















IGM 65-28A 


IGM 65-22 pintoensis .98 
IGM 65-27A | pintoensis ant, 91 
post. 92 
IGM 65-27B pintoensis 97 
IGM 65-28C pintoensis 
IGCU 1 pintoensis 92 
IGCU 2 pintoensis 
IGCU 3 pintoensis 98 
IGCU 4 pintoensis 94 
IGCU 5 pintoensis 98 
IGCU 6 pintoensis 96 
IGCU 8 pintoensis ant. 1.03 
post. IT 





Jay: wilsonomys pintoensis N 
Xx .96 
SD +04 
. .. - . V 4.2 
Omitting the juvenile IGCU 8, N 10 
x 95 
SD +03 
V 32 


and this animal therefore belonged to a distinct (age) 
category from the other members of the population. The 
recalculated statistics (Table 12, bottom part) show 
slight changes in the mean and considerable reductions 
in the standard deviation. The recalculated coefficients 
of variation are below 10 for both anteroposterior and 
transverse measurements, although still high. Again, the 
coefficient of variation of the incisor ratio is much lower, 
strongly suggesting that this value is relatively constant 
throughout life in rodents, even though the actual incisor 
diameters may vary drastically, and that its use is well 
worth while. 


Jaywilsonomys aff. pintoensis 
Ferrusquia and Wood, 1969 
Fig. 24 G 


A very fragmentary specimen, TMM 40504-249 A, 
from the Capote Mountain Tuff, belonging to the Air- 
strip local fauna, is referable to Jaywilsonomys. There is 
a single broken molar (M. or M2, more likely the latter; 
Fig. 24 G) in a minute fragment of jaw. This tooth is 
somewhat more advanced than the material from the 
Rancho Gaitan local fauna. The metaconid is very far 
forward, and there may be a small accessory cusp in 
the anterolophid between the metaconid and the proto- 
conid, as in M, or M, of IGM 65-28A, —28B, —28C or 
-27B (Fig. 25 B, D-F). There is a faint irregularity on 


the posterior slope of the metaconid, but no suggestion 
of a spur forming part of the metalophulid II. The tri- 
gonid basin drains freely backward. The metalophulid II 
spur from the protoconid is obvious but short. The hy- 
polophid has a clearly marked accessory cusp between 
the entoconid and the ectolophid. A hypoconulid and an 
entostylid are present on the posterolophid. A strong 
interdental wear surface on the rear side of the tooth 
shows it to be M, or Ms. The tooth is somewhat more 
hypsodont than is the Mexican material of J. pintoensis. 
It is longer than any specimen of M. or M. of J. pintoen- 
sis, but the width is no greater, and the length does not 
seem significantly greater (Table11). 

The apparent further reduction of the metalophulid II 
of this molar, as compared with what is seen in much of 
the material of J. pintoensis, suggests that the Rancho 
Gaitan local fauna lived significantly earlier than did the 
Airstrip. 


FAMILY EOMYIDAE DEPERET 
AND DOUXAMI, 1902 


The Eomyidae are one of the most diverse families of 
rodents in the Vieja Group. One of the surprising facts, 
however, is their peculiar distribution, which must be 
related to some unknown ecological factors. With the 
exception of the jaws of Aulolithomys cf. bounites from 
the Little Egypt local fauna and of Meliakrouniomys 
from the Ash Spring local fauna, all specimens of eo- 
myids are from the Porvenir local fauna in the lower part 
of the Chambers Tuff, and by far the largest number of 
these were collected from Patterson’s “carnivore den” 
(see above, p. 2). What it was that led to such a con- 
centration of members of this family in this manner is 
pure conjecture. 

Current studies, both in Europe and North America, 
indicate an ever-increasing importance of the Eomyidae, 
as guide fossils, as a means of studying micro-evolution 
(Fahlbusch, 1970), and as a family that was much more 
important and that persisted much longer than had pre- 
viously been assumed, being known as late as the Plio- 
cene of North America (Wood, 1936; Shotwell, 1956, 
1967; unpublished data), and as late as the Pleistocene 
of Europe (Dehm, 1962, p. 51). Wilson’s suggestion 
(1949c, p. 48) that they were closely related to the 
Heteromyidae and Geomyidae makes them also of con- 
siderable importance, especially in view of the consider- 
able differences in tooth pattern between these last two 
families and most other rodents. This suggestion of 
eomyid-geomyoid relationships has been followed by all 
authors other than Schaub (1958) who have considered 
the problem, including Fahlbusch (1970, p. 17, who 
refers to this idea as “Die heute allgemein akzeptierte 
Ansicht”); Wilson, 1960; and Wood (1955a, p. 178; 


19598, p, 172; 1959b;, p. 358; 1965a, p. 123; 1966; p- 
433). Thaler (1966, pp. 10, 11) went so far as to pro- 
pose a suborder Geomorpha for these three families. 
However, knowledge of intermediate stages between 
these families has been poor. The description of Melia- 
krouniomys (Harris and Wood, 1969) is therefore an 
important step in documenting Wilson’s proposal. 

In spite of the considerable abundance of eomyid fos- 
sils, eomyid skulls have been quite rare, only one good 
skull (Wilson, 1949c, pp. 35—40 and Fig. 1, Paradji- 
daumo trilophus) having been described. Seven partial 
skulls have been put on record: four cited by Cope, 1884, 
p. 822, Pl. 65, Pips. 19, 20, 20 A, 20 B, 21, 21 A, 2! B; 
Gymnoptychus minutus (= Adjidaumo minutus), and 
p. 825, Gymnoptychus nasutus (= Paradjidaumo tri- 
lophus); and one each by Lavocat, 1952, pp. 337-338, 
Ritteneria, Wilson, 1949c, Fig. 2, Paradjidaumo sp.; and 
Wood, 1937a, Pl. 31, Figs. 4, 4 A, Paradjidaumo minor. 
Other fragmentary skulls exist, but have not yet been 
cited. The excellent skull described below as Viejadji- 
daumo magniscopuli, new genus, new species, adds 
greatly to our knowledge of the cranial anatomy of this 
family. 

The Vieja material is of considerable importance, 
then, in documenting the absolutely contemporaneous 
and apparently sympatric occurrence of at least four 
genera of eomyids (at the “carnivore den”; a situation al- 
ready reported by Black, 1965, from Pipestone Springs, 
Montana); in the presence of three skulls, one of which 
is extremely well preserved; and in providing material 
that may help to bridge the gap between the eomyids and 
the heteromyids. Incidentally, it should be pointed out 
that, as far as I am aware, no one has as yet described 
any eomyid postcranial elements, except for the few 
isolated bones referred by Cope (1884, pp. 821-822, 
PI. 65, Figs. 26, 26 A, 26 B, 26 C, 27, 27 A, 28, 28 C, 
29,29 A, 30, 30 A, 34 and 34 A; and possibly the proxi- 
mal fragment of a femur, Pl. 65, Figs. 28 [sic] and 28 A) 
to members of this family (Gymnoptychus minutus = 
Adjidaumo minutus, and G. trilophus = Paradjidaumo 
trilophus). As far as I can tell, there is no very good 
reason for considering that any of these fragments belong 
to eomyids. 

It seems probable that, in the early Oligocene, the 
Eomyidae were the ecological predecessors of the Plio- 
cene to Recent cricetines. The presence of five genera 
(four represented in the single locality of the “carnivore 
den”) is not unusually surprising if the eomyids were as 
important a part of the fauna as thus postulated. What 
is surprising is their apparent absence at all other local- 
ities in the Vieja Group. This is probably partly corre- 
lated with the small size of the individual eomyid fossils. 

In the following pages, no comparisons have been 
made with Centimanomys (Galbreath, 1955) and few 
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with Namatomys (Black, 1965, pp. 32-35) because, al- 
though they are perfectly good eomyids, they are differ- 
ent (especially Centimanomys) from anything in the 
Vieja collections. 


SUBFAMILY EOMYINAE Woop, 1955 


Diagnosis. Advanced eomyids in which P* has been 
lost; check teeth normally show clear-cut five-crested 
pattern (“Trechomys-Theridomys Plan” of Stehlin and 
Schaub, 1951), although reduction of complexity of pat- 
tern occurs in a number of genera; anterior cingula of 
normal length or shorter than normal; cusps progres- 
sively reduced to swellings on the crests. 

Distribution. Late Eocene to Pliocene of North 
America; early Oligocene to Pleistocene of Europe. 

Wood (1955b, p. 519) defined a subfamily Yoderi- 
myinae within the eomyids, and later (p. 524) listed the 
new Subfamily Eomyinae for all members of the family 
not included in the Yoderimyinae, but with no definition. 
One is, therefore, given above, even though, unfortu- 
nately, it is limited to characters of the cheek teeth. As 
understood at present, all members of the family except 
Yoderimys are referable to the Eomyinae. However, a 
thorough review of this complex and important family is 
long overdue, and it seems highly improbable that this 
will turn out to be the most useful arrangement of the 
genera of the family. A number of able young workers 
are actively concerning themselves with the family, and 
it is sure to be comprehensively reviewed by one of them 
before long. A revision of the family without detailed 
consideration of both European and North American 
materials would not be very profitable. 


Adjidaumo cf. minutus (Cope), 1873 
Fig. 26 


Three specimens referred to Adjidaumo cf. minutus 
are present in the Porvenir local fauna: TMM 40492-7, 
a lower jaw fragment including RM, and a crushed in- 
cisor; FMNH PM 437, an isolated LM,; and PM 446, 
the badly damaged preorbital part of a skull. The first 
specimen is from locality 40492 and the two Field Mu- 
seum specimens are from the “carnivore den,” near lo- 
cality 40203, all from Presidio County, Texas. 

The specimens (Tables 13—14) are about the same 
size as the material of A. minutus described by Wood 
(1969, Table 2) from the Chadron of Nebraska, and are 
appreciably larger and more advanced than the speci- 
mens of A. minimus measured by Black (1965, p. 25). 
What few structural features are detectable in the Texas 
specimens suggest the former rather than the latter 
population. As was suggested by Black (1965, p. 39), 
there are strong similarities between Adjidaumo and 
Eomys (Stehlin and Schaub, 1951, Fig. 504), and it is 
possible that the two are congeneric, in which case 
Eomys has priority. However, both genera are known 
from relatively fragmentary material, and, until both are 
better understood and, especially, until detailed compari- 
sons are carried out between the two, it would be pre- 
mature to synonymize them. 

The lower jaw fragment (Fig. 26 A) contains a third 
molar and a badly crushed incisor. The molar is that of 
a typical Adjidaumo, with rounded cusps, connected by 
lophs, but with the cusps still quite distinct (Fig. 26 B). 
The anterior cingulum is long and attached by its middle 





x. 


Fig. 26. Adjidaumo cf. minutus, snout X5; jaw X10; teeth X15. A. Posterior part of 
right lower jaw, containing M,, TMM 40492-7. B. RM,, 40492-7. C. LM,, FMNH PM 
437. D. Cross section of LI' from the front, FMNH PM 446. E. Left side of snout, 
FMNH PM 446, partly restored from the opposite side. 
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to the anterior arm of the protoconid, as in A. minutus, 
A. minimus and Protadjidaumo typus (Burke, 1934b, 
Fig. 2) and in P. burkei (Russell, 1954, Fig. 5). The 
metaconid, in spite of slight breakage, can be seen to 
have been a smaller cusp, proportionately, than in A. 
minimus. The ectolophid forms a straight diagonal line. 
The mesolophid is long, reaching nearly to the buccal 
margin of the tooth, and is widely separated from the tip 
of the posterior cingulum. There does not seem to have 
been a distinct entoconid. The incisor looks like that of 
the Nebraska specimens of Adjidaumo (Wood, 1969, 
Fig. 2 J), as far as can be told in its damaged condition. 
It has the thick enamel characteristic of eomyids. The 
shape of the jaw, as far as can be told, is identical with 
that of either A. minimus (Black, 1965, Fig. 6 C) or A. 
minutus (Wood, 1969, Fig. 2 I). 

The isolated left M, (Fig. 26 C, FMNH PM 437) 
differs from those of both A. minimus (Black, 1965, 
table, p. 25) and A. minutus (Wood, 1969, Table 2) in 
that the tooth is much narrower across the metalophid 
than across the hypolophid (Table 14), resembling in 
this respect the referred specimen of Namatomys lloydi 
(Black, 1965, Fig. 5 D). However, the metalophid of 
M; is slightly narrower than the hypolophid in five of 
seven specimens from the “Chadronia pocket” (Wood, 
1969, Table 2). The mesoconid of PM 437 is unusual, 
arising directly from the anterior arm of the hypoconid 
(Fig. 26 C), as in one specimen from Nebraska figured 
by Wood (1969, Fig. 2 C). There is no suggestion of the 
free posterior arm of the protoconid seen in Namatomys. 
The rear end of the tooth is broken, but the posterior cin- 
gulum would seem to have been approximately as shown 
in Fig. 26 C, and to have been short as in some of the 
Nebraska Chadron material (Wood, 1969, Fig. 2 C, D). 

A sciuromorphous snout (FMNH PM 446) is tenta- 
tively referred to this species. The infraorbital foramen is 
large, and far forward, and is separated from the root of 
the zygomatic arch by a broad fossa for the masseter 
lateralis (Fig. 26 E). There is no trace of a knob for the 
origin of the masseter superficialis, and it does not seem 
to have been broken away. This seems to be in agreement 
with the skull of Gymnoptychus (= Adjidaumo) minu- 
tus described by Cope (1884, p. 822). In the absence of 
the masseteric knob, this snout resembles the partial 
skull of Ritteneria described by Lavocat (1952, pp. 337- 
338). Since the eomyids are the only small sciuromorph- 
ous rodents known from the Porvenir local fauna and 
since the snout has an upper incisor (Fig. 26 D) that 
looks like that of an eomyid, with a rounded anterior face 
and proportionately heavy enamel, it presumably belongs 
to a member of this family. Both the snout and the in- 
cisor are of the correct size to be associated with the jaw 
fragment (depth of snout about twice the depth of the 
jaw beneath M;), and it is too small to belong to any 


known North American early Oligocene eomyid except 
Adjidaumo or possibly a small species of Namatomys, a 
genus which is not otherwise recognized in the Vieja. 
Another possible interpretation of the snout is that it 
belonged to an unknown heteromyid, also otherwise un- 
represented. However, comparison with the figures of the 
skull of Heliscomys tenuiceps, the only described Oligo- 
cene heteromyid skull, shows that in that form the pre- 
maxillary-maxillary suture is nearly vertical on the side 
of the snout, and passes through or immediately behind 
the infraorbital foramen (Galbreath, 1948, Pl. 2, Fig. 
B), instead of being well forward of the foramen as in 
PM 446, and as in the partial skull of A. minutus de- 
scribed by Cope (1884, p. 822). On the dorsal margin 
of the Vieja snout, the premaxillary-frontal contact is 
farther forward than the nasofrontal or maxillofrontal 
contacts, which is in agreement with other eomyid skulls 
and is also a difference from Heliscomys. 

The snout differs from most other eomyid skulls (Fig. 
31 C; Wilson, 1949c, Fig. 1 A; Wood, 1937a, Pl. 31, 
Fig. 4 A), as well as from that of Heliscomys tenuiceps 
(Galbreath, 1948, Pl. 2, Fig. B), in the forward curva- 
ture of the maxillary-premaxillary suture on the side of 
the snout, which is a feature of most paramyids (Wood, 
1962, p. 13 and Figs. 2 B, 24 C, 31 B and 68 C). This 
forward curvature is observable on both sides of the Ad- 
jidaumo snout, and seems to have been present in the 
skulls referred to Gymnoptychus (= Adjidaumo) minu- 
tus by Cope (1884, p. 822). The only other eomyid 
skull where I have seen a similar condition is that of 
Viejadjidaumo described below. The asssociation of this 
curvature with a sciuromorphous masseter apparently 
was unusual in eomyids, and the presence of the curva- 
ture presumably represents the retention of a primitive 
condition. A similar curve is suggested in Sciuravus 
nitidus (Matthew, 1910, Fig. 13), but with a protrogo- 
morphous masseter. The premaxilla extends much 
farther behind the infraorbital foramen, on the dorsum 
of the skull of FMNM PM 446, than in any paramyid, 
which is presumably correlated with the forward move- 
ment of the infraorbital foramen associated with the 
development of sciuromorphy. Therefore, while it can- 
not be proven that the snout belongs to Adjidaumo, it 
seems probable that this is the case, and it is here re- 
ferred to A. cf. minutus. 


Viejadjidaumo new genus“ 


Genotype. Viejadjidaumo magniscopuli, new species. 
Diagnosis. Extremely sciuromorphous eomyine with 


17 The generic name is a combination of Vieja and Adjidaumo, 
to indicate both the provenance of this animal from the Vieja 
Group of the Sierra Vieja area of Trans-Pecos Texas and its 
relationships to other North American eomyids, such as Adji- 
daumo, Paradjidaumo and Protadjidaumo. 
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TABLE 13 


Measurements of upper teeth of Vieja Eomyinae 


Adjidaumo cf. minutus 
FMNH PM 446 


Viejadjidaumo magniscopuli 


TMM 40492-2B 


Holotype 





Length of tooth row 4.93 
dP4 anteroposterior 

width protoloph 

width metaloph 


P4 anteroposterior 1.35 
width protoloph 1.32 
width metaloph 1.25 

M1 anteroposterior 1.34 
width protoloph 
width metaloph 1.35 

M2 anteroposterior 1.25 
width protoloph 1.44 
width metaloph 1.31 

M3 anteroposterior 1.05 
width protoloph 1.32 
width metaloph 1.15 

Il anteroposterior 1.57 1.78 
transverse 0.80 0.83 0.98 
ratio .61 55 


long snout, flaring somewhat anteriorly, and nearly flat 
upper profile of skull; no knob for origin of masseter 
superficialis; cerebral hemispheres very short and broad; 
tympanic bulla not fused with cranium; cheek teeth with 
prominent cusps; mesolophs and mesolophids very weak; 
anterior cingulum of P* minute; prominent mesostyles 
on upper cheek teeth; anterior cingula of lower molars 
unite with protoconids at or near buccal side of teeth; 
posterior cingula of lower cheek teeth minute or absent. 
Distribution. Porvenir local fauna, Chambers Tuff 
Formation, Vieja Group, Presidio County, Texas. 
Description. In overall shape, the skull (Fig. 27) dif- 
fers somewhat from that of Paradjidaumo as shown by 
Wilson (1949c, Fig. 1). The snout is, proportionately, 
considerably longer than in Paradjidaumo, and the brain- 
case is correspondingly shorter. The snout continues 
gradually into the skull (Fig. 27 A, C) instead of being 
sharply separated from it as in Paradjidaumo (Wilson, 
1949c, Fig. 1 C). The dorsal surface is much flatter in 
lateral view, and the diastema is bent upward, rather than 
being horizontal. This may partly be caused by crushing. 
The anterior end of the snout is somewhat expanded 
(Fig. 27 A, C). The zygomatic arches bend outward in 
a smooth curve, instead of being parallel as in Paradji- 
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Aulolithomys bounites 
TMM 40492-2A FMNH PM 434 
R L L 
4.79 
1.52 1.62 
1.72 1.51 
1,62 1.43 
1.35 1.59 1.64 
1.27 1.56 1.5+ 
1.22 1.70 1.6+ 
1.34 1.78 1.73 
1.44 2.01 2.01 
1.42 1.85 1.90 
1,22 
1.41 
1.01 
1.20 
1.12 
1.80 2.57 2.54 
0.99 1.40 1.44 
.55 55 56 


daumo. No trace of either auditory bulla is preserved. 
The skull is fully scturomorphous. 

The nasals (Fig. 27 A, B) had a somewhat more uni- 
form width than in Paradjidaumo trilophus, although, as 
in that species, they expanded anteriorly. The posterior 
quarter of both nasals is broken off, but the outlines of 
the bones are clearly shown on the underlying part of the 
frontal (Fig. 27 A). The posterior tips of the nasals are 
more widely separated than in P. trilophus, with a long 
slender process of the frontal between them, as in para- 
myids (Wood, 1962, Figs. 2, 41, 65). The posterior tips 
of the nasals reach as far back as the level of the front 
of the orbits, farther than they do in Wilson’s figure of 
P. trilophus, although he stated (1949c, pp. 35-36) 
that the “posterior terminations are pointed, and project 
beyond the premaxillaries very nearly to the posterior 
edge of the zygoma,” which would seem to be similar to 
the situation in Viejadjidaumo. Cope (1884 p. 823) 
stated that, in A. minutus, the premaxillaries and nasals 
reach equally far back. The Texas specimen seems very 
similar in this respect to Sciuravus nitidus, as described 
by Dawson (1961, p. 3), although it is rather different 
from Matthew’s illustration of the same species (1910, 
Fig. 15). 
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Fig. 27. Viejadjidaumo magniscopuli, new genus, new species. Skull, X3, TMM 40492- 
2B, holotype, partly restored using both sides. A. Dorsal view. B. Lateral view. C. Ven- 
tral view. Abbreviations: FC = fenestra cochlearis; FLA = foramen lacerum anterius; 
FLP = foramen lacerum posterius; FO = foramen ovale; HF = hypoglossal foramen; 
P = petrosal; PGF = postglenoid foramen; SMF = stylomastoid foramen; SQ = squam- 
osal; SSF = suprasquamosal foramen; TC = transverse canal; TR = tympanic recess. 


The premaxillary-maxillary suture is not vertical on 
the side of the snout, as it is in P. trilophus (Wilson, 
1949c, Fig. 1 B and p. 36), but bends forward (Fig. 
27 B), although to a lesser degree than in the snout re- 
ferred above to Adjidaumo cf. minutus (Fig. 26 E) or 
than in Sciuravus and the paramyids. It has a less regular 
curve, moreover, than in these forms. The curvature of 
the suture is quite different in all details from that in 
Paradjidaumo minor (Wood, 1937a, Pl. 31, Fig. 4 A). 
The ascending process of the premaxillary extends as far 
posteriorly as in P. trilophus, reaching almost to the front 
of the zygomatic plate. Crushing and breakage make it 
impossible to determine the maximum forward extent of 
the masseter lateralis in Viejadjidaumo, but it clearly did 
not reach as far forward as in Aulolithomys (Fig. 31 C). 
On the palate, the premaxillary extends backward about 
to the level of the posterior margins of the anterior pala- 
tine foramina (Fig. 27 C), as in P. trilophus (Wilson, 
1949c, Fig. 1 C) and Sciuravus nitidus (Dawson, 1961, 
Pl. 2). From its most posterior point, laterad of and be- 
hind the anterior palatine foramina, the premaxillary- 
maxillary suture extends forward to the posterior end of 
the pits that contain the incisive foramina (Fig. 27 C). In 
this area, the suture has a pattern more like that of 
Paradjidaumo trilophus than like that of P. minor. The 
suture crosses the bar between the foramina at or near 
its posterior end. The incisive foramina are apparently 
larger than in Paradjidaumo trilophus (Wilson, 1949c, 
Fig. 1 C) and more like those in the snout of P. minor 
figured by Wood (1937a, Pl. 31, Fig. 4). There are small 
but distinct foramina on the palate just behind the in- 
cisive alveoli, which may be paired interpremaxillary 
foramina. 

The maxillary of Viejadjidaumo occupies a broad 
part of the side and ventral surface of the snout (Fig. 27 
B, C), enclosing the rather large and ventrally placed 
infraorbital foramen. The dorsal root of the zygoma 
slightly overhangs the masseteric fossa, as in previously 
described eomyid skulls. The lateral surface of the zygo- 
matic root is a broad, flat area, merging into the upper 
surface of the frontal. There are rugosities and a number 
of nutritive foramina in this area of the bone, just above 
the masseteric fossa (Fig. 27 A, B), not indicated in 
other figures of eomyid skulls. The maxillofrontal con- 
tact is broken away on both sides of the snout. The in- 
fraorbital foramen is similar to that in P. trilophus, but is 
not as far forward as is shown by Wilson’s figure (1949c, 
Fig. 1 B), although it is farther forward than his descrip- 
tion of P. trilophus would indicate (“its posterior edge 
[is] about one-third the distance from the anterior margin 
of P* to the posterior margin of the incisor” [1949c, p. 
37]). Part of this difference is presumably due to the 
longer snout in Viejadjidaumo. There is no suggestion of 
the knob below and behind the foramen for the attach- 


ment of the tendon of the masseter superficialis, that Wil- 
son mentioned as present in Paradjidaumo. A knob in 
this area of P. minor for the tendon of origin of the mas- 
seter superficialis is clearly shown by Wood (1937a, PI. 
31, Figs. 4, 4 A), and in P. trilophus by Wilson (1949c, 
Fig. 1 B). Cope (1884, p. 822) stated that, in Adji- 
daumo minutus, “the tuberosity behind . . . the infraorbi- 
tal foramen . . . is here represented by a scar...” As 
expectable, the infraorbital foramen did not transmit any 
part of the masseter medialis. Just behind the infraorbital 
foramen, the edge of the palate is marked by low ridges 
extending toward the anteroexternal root of P* (Fig. 27 
C). These ridges are straighter than in P. trilophus (Wil- 
son, 1949c, Fig. 1 C) or P. minor (Wood, 1937a, PI. 31, 
Fig. 4). Immediately mesiad of the anterior end of these 
ridges is a triangular depressed area (Fig. 27 C), proba- 
bly representing the area of origin of the pars intermaxil- 
laris of the buccinator (Klingener, 1964, p. 20 and Fig. 
4). The suture between the maxillary and palatine 
crosses the midline by the middle or rear of P* (Fig. 27 
C), instead of opposite M' as described by Wilson 
(1949c, p. 37). It runs across the palate almost at right 
angles (Fig. 27 C), before turning back parallel to the 
tooth rows, instead of having a V-shaped anterior end 
as in P. minor (Wood, 1937a, Pl. 31, Fig. 4). The maxil- 
lary forms a small shelf behind M°. The limits of the 
maxillary in the orbit are difficult to determine in Vie- 
jadjidaumo, but seem to have been about as indicated in 
Fig. 28 A. The dorsal limit of the maxilla is closer to a 
straight line, from the rear of the lacrimal to the rear of 
M°, than in Wilson’s figure (1949c, Fig. 2) of Paradji- 
daumo sp. The highly crenulate suture in Heliscomys 
tenuiceps (Galbreath, 1948, Pl. 3, Fig. A) is very dif- 
ferent from conditions in Viejadjidaumo. 

The palatine (Fig. 27 C) largely agrees with the de- 
scription given by Wilson (1949c, p. 37). There are 
multiple posterior palatine foramina, as in his specimen, 
but they are farther forward, lying mesiad of M: and M>. 
The rear of the palate is a curve, extending forward, ap- 
parently, to the middle of M°, rather than ending by the 
front of M! as in P. trilophus. This is a much shorter pal- 
ate than in Sciuravus (Dawson, 1961, Pl. 2). The pos- 
terior margin of the palate does not seem to have been 
thickened as it is in Wilson’s specimen. The palatine 
forms the anterior, undivided, portion of the wall of the 
nasal passage behind the cheek teeth, extending as far 
as the anterior end of the pterygoid fossa, where it is 
separated from the pterygoid by a prominent suture 
(Fig. 27 C). The palatine extends, dorso-medially, to 
meet the presphenoid, although it is separated from the 
posterior part of that bone by a large fenestra (Fig. 
27C): 

The malar is a long, slender bone (Fig. 27 B), with a 
very slight postorbital process. It is appreciably heavier 
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than in Paradjidaumo, and reaches the rear of the glenoid 
cavity (Fig. 27 C). 

Both lacrimals are badly damaged, and are broken 
away entirely from the dorsum of the skull, but the bone 
seems to have been rather large. Its posterior and ven- 
tral boundaries are essentially straight and meet at right 
angles (Fig. 28 A). The details of the nasolacrimal fora- 
men and canal could not be determined. 

The frontals have a longer median anterior point (Fig. 
27 A) than does Paradjidaumo (Wilson, 1949c, Fig. 
1 A). Because of breakage, the shape of the lateral 
points, between the premaxillary and maxillary, can- 
not be determined, but they seem nct to have been as 
sharp as in Paradjidaumo. The frontals have a broader 
lateral expansion over the front of the orbit and, corre- 
lated with this, a more abrupt pinching in the postorbital 
constriction than in Paradjidaumo. The postorbital con- 
striction is considerably narrower than the rostrum (Fig. 
27 A), reminiscent of the condition in Sciuravus (Daw- 
son, 1961, Pl. 1). As in Paradjidaumo, the two frontals 
are fused for their posterior halves. The posterior ends of 
the frontals are broken off. Within the orbit, the frontal 
forms the entire posterior border of the lacrimal, and ex- 
tends downward in a point, ending, dorsal to M’, in con- 
tact with the maxillary and orbitosphenoid (Fig. 28 A). 
Posteriorly, the frontal forms the border of the anterior 
end of the braincase, meeting the parietal, squamosal and 
alisphenoid in what is not far from a straight line (Fig. 
28 A). This is quite different from the situation in all 
paramyids where this area is known, in which the squa- 
mosal is separated from the frontal by an upwardly di- 
rected process of the alisphenoid which meets the pari- 
etal (Wood, 1962, Figs. 3 A, 13 B, 24, 35 B, 48 A, 68 C 
and 71 C). This region has not been described in 
sciuravids. 

The parietal is almost completely broken away, ex- 
posing the endocranial cast (Fig. 27 A). A small portion 
of the parietal-interparietal suture is preserved at the rear 
of the cerebral hemispheres (Fig. 27 A) and the ventral 
portion of the parietal is present on the left side (Fig. 
27 B). As restored, the parietal would seem to have been 
distinctly shorter than in Paradjidaumo, correlated with 
the shorter cerebral hemispheres. The interparietal, as 
far as can be told, seems to have been similar to that de- 
scribed by Dawson (1961, p. 3) in Sciuravus, and to 
have been very much smaller than that of Heliscomys 
tenuiceps (Galbreath, 1961, Fig. 1 B). A groove for a 
blood vessel, probably a vein draining the temporalis, 
extends posteromedially across the parietal from the 
single suprasquamosal foramen, situated on the parietal- 
Squamosal suture (Fig. 27 B). 

The orbitosphenoid forms most of a deep depression 
in the orbital region (Fig. 28 A). If its boundaries are 
correctly interpreted, the bone must have been large. 
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There are two foramina within the bone. The anterior, 
circular, one is apparently that identified by Wilson 
(1949c, Fig. 2) as the presphenoid canal, connecting the 
orbits. According to Hill (1935, p. 124), this canal, 
which transmits a sinusoid vein between the orbits, is 
present only in pocket gophers (Geomyidae) among the 
modern rodents that he studied. However, it is shown by 
Galbreath (1948, Pl. 3, Fig. A; PC) in Heliscomys 
tenuiceps, an animal that was not far from being a com- 
mon ancestor of the Heteromyidae and Geomyidae. 
Hill’s and Galbreath’s observations support Wilson’s 
proposal (1949b, pp. 42-48) of a close relationship be- 
tween the Eomyidae and Geomyoidea. Behind and above 
the presphenoid canal is a larger opening, a triangular 
oval in outline (although its actual shape is rounder than 
indicated in Fig. 28 A, because of foreshortening). This 
opening leads backward into the front of the braincase, 
joining the corresponding opening of the opposite side, 
and must have been the large optic foramen. Its size sug- 
gests the possibility that Viejadjidaumo was nocturnal. 
In Galbreath’s illustration (1948, Pl. 3, Fig. A) of the 
orbit of Heliscomys tenuiceps, this opening is identified 
as the sphenoidal fissure (= foramen lacerum anterius). 
This seems to me surely to be an error. I know of no ro- 
dents in which the foramen lacerum anterius lies in front 
of the optic foramen, as would of necessity have been the 
case in Heliscomys if Galbreath were correct. Further- 
more, in all rodents with which I am acquainted, the 
optic foramina are closer together than are the foramina 
lacera anterius. Numerous rodents show greater or lesser 
union of the right and left optic foramina, but I have 
never encountered one in which the foramina lacera an- 
terius were fused. 

The dorsal process of the alisphenoid reaches only 
slightly above the optic foramen (Fig. 28 A). The fora- 
men lacerum anterius is a large opening between the 
alisphenoid and the orbitosphenoid (Figs. 27 C, 28 A). 
Ventrally, the alisphenoid and pterygoid are fused. To- 
ward the rear of the united bone, the foramen ovale 
pierces the ectopterygoid plate, one opening showing in 
lateral view (Figs. 27 B, 28 A) and the other in ventral 
view (Figs. 27 C, 28 B), as in Paradjidaumo (Wilson, 
1949c, Fig. 1 C). The alisphenoid forms the anterior 
border of the large foramen lacerum medius (Fig. 28 B). 

The dorsal border of the squamosal is a nearly 
Straight line, except for an upward bulge above the 
glenoid fossa (Figs. 27 B, 28 A), reminiscent of the 
even larger bulge in paramyids. The central margin of the 
Squamosal extends posteroventrad from a point above 
the foramen lacerum anterius to one behind the foramen 
ovale (Fig. 28 A), then rises and arches dorsad over the 
epitympanic recess, and finally descends in a slender 
process behind the recess (Fig. 27 B) as in Paradji- 
daumo. The postglenoid foramen is large (Fig. 27 B), 
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Fig. 28. Viejadjidaumo magniscopuli, new genus, new species, TMM 40492-2B, holo- 
type. A. Left orbit, with zygoma removed, X5; B. Right ear region, X10. AL = alisphe- 
noid; BO = basioccipital; BS = basisphenoid; EO = exoccipital; ETR = epitympanic 
recess; FC = fenestra cochlearis; FLA = foramen lacerum anterius; FLM = foramen 
lacerum medius; FLP = foramen lacerum posterius; FO =foramen ovale; FR = frontal; 
HF = hypoglossal foramen; MAS = mastoid; MX = maxillary; OC = occipital condyle; 
OF = optic foramen; P = presphenoid canal; PA = parietal; PET = petrosal; PL = 
palatine; PR = promontorium; PT = pterygoid; SMF = stylomastoid foramen; SMP = 
stylomastoid process; SQ = squamosal; TTYF = fossa for the tensor tympani. 


also as in Paradjidaumo (Wilson, 1949c, Fig. 1 B) and 
paramyids. 

No trace of a tympanic bulla is preserved on either 
side of the skull of Viejadjidaumo. From Wilson’s 
(1949c, p. 39) description of Paradjidaumo, it is clear 
that the bullae were not fully fused with the skull in that 
form, as is also true of Sciuravus (Dawson, 1961, p. S; 
Matthew, 1910, p. 60). It is impossible to decide 
whether the bullae of Viejadjidaumo were like those of 
these other genera, and both were broken off from this 
skull, or whether they were even less ossified, perhaps 


like those of Ischyrotomus oweni (Wood, 1962, p. 191 


and Fig. 71). The bullae were large and firmly united 
with the skull in Heliscomys tenuiceps (Galbreath, 1961, 
p. 228 and Fig. 1 A). Itis quite certain that bullar fusion 
in rodents was very variable during the late Eocene and 
early Oligocene. 

The petrosal is well preserved (Fig. 28 B). The pro- 
montorium is smoothly rounded and nearly hemispheri- 
cal, as in Paradjidaumo and Sciuravus (Dawson, 1961, 
Pls. 2-3), in strong contrast to its angular nature in those 
paramyids where it is known (Wood, 1962, Fig. 3 B). 
The groove between the promontorium and the basioc- 
cipital is poorly developed except just behind the fora- 
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men lacerum medius. Wilson (1949c, p. 39) reports a 
carotid canal in Paradjidaumo, between the basioccipital 
and the petrosal, that was nearly, if not quite, continuous 
with the jugular foramen (= foramen lacerum pos- 
terius). A slight groove is present along the posterior 
part of the basioccipital-petrosal suture in Viejadji- 
daumo (Fig. 28 B), which presumably would have been 
converted to a carotid canal if bounded on the ventral 
surface by the bulla. On the lateral side of the promon- 
torium, there is a deep trench, leading posteriorly to the 
stylomastoid foramen and anteriorly to the fossa for the 
tensor tympani (Fig. 28 B). This groove probably in 
part housed the dorsal lip of the bulla, but also presum- 
ably marked the course of the stapedial artery, which 
would seem to have followed a route similar to that in 
Sciurus (Guthrie, 1963, Fig. 1). The fenestra cochlearis 
is a large opening on the rear of the promontorium (Fig. 
28 B), opening somewhat more posteriorly than in Sci- 
uravus (Dawson, 1961, p. 6). The fenestra vestibuli 
opens into the lateral side of the promontorium, opposite 
the rounded epitympanic recess, and just in front of the 
stylomastoid process. It is invisible in the ventral view of 
the ear region (Fig. 28 B). 

The mastoid is a large bone, separating the squamosal 
from the petrosal, as in Paramys (Wood, 1962, Fig. 3 B, 
C), and forming part of the lateral margin of the large 
foramen lacerum medius (Fig. 28 B). Its size is, perhaps, 
a foreshadowing of its extreme hypertrophy in later 
heteromyids. The epitympanic recess is entirely, and the 
stylomastoid process is largely, in the mastoid, features 
in which Viejadjidaumo resembles Paradjidaumo. The 
mastoid is broadly exposed on the lateral surface of the 
skull (Fig. 27 B) as in Paradjidaumo, and the slightly 
inflated mastoid process reaches nearly as far dorsally 
as the upper margin of the squamosal (Fig. 27 B). 

The presphenoid is a long slender bone, on each side 
of which are large fenestrae, not present in paramyids. 
These fenestrae, larger than those of Pseudocylindrodon 
texanus (Fig. 17; X), extend into the anterior end of 
the basisphenoid, which is fused laterally with the in- 
ternal pterygoid plate (Fig. 27 C). Just behind the level 
of the foramen ovale, a large transverse canal passes 
through the basisphenoid, which carried a venous con- 
nection between the two internal maxillary veins (Hill, 
1935, p. 126). Hill further states that this canal is large, 
among other forms, in squirrels and Aplodontia, but that 
it is vestigial in geomyids and heteromyids. Such a canal 
was not identified by Wood (1962) in any paramyid. It 
is probably identical with the foramen in Sciuravus ob- 
served by Dawson (1961, p. 5 and Pl. 2), and may be 
the same as the paired foramina that lead forward into 
the basisphenoid, each side of the median protuberance, 
in Pseudocylindrodon texanus (Fig. 17; Y). If so, there 
has been a shifting in the orientation of the foramen in 
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one group or the other. Posteriorly, the basisphenoid 
reaches about the level of the middle of the foramen 
lacerum medius (Figs. 27 C, 28 B). 

The basioccipital of Viejadjidaumo is considerably 
shorter than is that of Paradjidaumo or Sciuravus, not 
reaching so far forward as the level of the rear of the 
glenoid cavity (Fig. 27 C), which it does in the other two 
genera (Wilson, 1949c, Fig. 1 C; Dawson, 1961, Pl. 2). 
It is more like Paramys in this respect (Wood, 1962, 
Fig. 1 C). The ventral surface is rather rugose in all 
forms. The large hypoglossal foramen lies just in front 
of the occipital condyle (Figs. 27 C, 28 B), and opens 
anteriorly rather than laterally as does the hypoglossal 
foramen of Sciuravus (Dawson, 1961, Pl. 3), or as do 
the two foramina of Paramys (Wood, 1962, Fig. 3 B). 

The dorsal surface of the endocast shows that the cere- 
bral hemispheres were very short, being only about one 
and a half times as long as wide (Fig. 27 A). They were 
shorter and wider than in paramyids where they have 
been described (Wood, 1962, Figs. 35 A and 57 A), and 
resemble the pictures of those of Adelomys vaillanti 
(Dechaseaux, 1958, Fig. 1; 1963, Fig. 20) or Rattus 
norvegicus (Pilleri, 1960a, Fig. 5) more than any other 
illustrations I have seen. The hemispheres are smooth as 
in Adelomys. There are two raised areas, which appear 
to be the posterior pair of corpora quadrigemina (De- 
chaseaux, 1963, Fig. 20), exposed about as in Pseudo- 
cylindrodon texanus (Fig. 16 A). Lateral to these is an 
ill-defined elevation, the cerebellar hemisphere. The ver- 
mis is not identifiable. The general structure of this endo- 
cast is much closer to that of Adelomys than to that of 
either paramyid where the endocast is known, which is 
probably a reflection of the similarity in size between 
Adelomys and Viejadjidaumo. The endocast is also much 
more like that of Adelomys than like that of the more 
specialized Trechomys (Dechaseaux, 1963, Fig. 23). 
There is essentially no similarity to the endocast of Ischy- 
romys (Wood, 1937a, Pl. 23, Fig. 5). The similarities 
between the brains of Adelomys and Viejadjidaumo are 
very unlikely to indicate any special relationship between 
these two genera, in view of the fact that Adelomys was 
already clearly hystricomorphous. As in the endocast of 
Pseudocylindrodon texanus (see above, p. 44), the ex- 
posure of the midbrain is similar to that of cricetids and 
murids (Pilleri, 1960a) and of Perognathus parvus (Pil- 
leri, 1960b, p. 63 and Figs. 7, 10 G; this was the only 
heteromyid brain included in his studies). The cerebral 
hemispheres of Viejadjidaumo are much shorter and 
broader than were those of any of the other rodents with 
which it has been compared. The significance of this is 
not immediately apparent. 

The lower jaw is slender, with the incisor an arc of a 
very large circle, its radius of curvature being about 14 
mm, and the center of curvature lying somewhat more 


than 8 mm above the middle of P,. The masseteric fossa 
extends forward to beneath the anterior part of P, (Fig. 
29 A), with a distinct scar for the insertion of the mas- 
seter superficialis. The mental foramen is below the 
middle of the diastema, dorsal to the incisor, and faces 
forward, all in typical eomyid-heteromyid fashion. There 
are a few nutritive foramina in the chin region, but no 
chin process. There is a broad space between the ascend- 
ing ramus and the cheek teeth, probably because the 
widening of the braincase pushed the glenoid cavity, and 
thus the ascending ramus of the mandible, a considerable 
distance laterad of the cheek teeth. The tip of the coro- 
noid is gently rounded and turned somewhat mesiad. 
The base of the incisor forms a prominent knob on the 
side of the ascending ramus, ventral to the tip of the 
coronoid, as in Adjidaumo minutus (Cope, 1884, p. 
823). The angle does not extend as far backward as does 
the condyle. On the medial surface (Fig. 29 B), the sym- 
physis is only slightly rugose, suggesting that there was 
a large transversus mandibulae. The fossa for the genio- 
glossus is shallow, but rather large. The pterygoideus in- 
ternus had a large, deep and rounded fossa, as in A. 
minutus (Cope, 1884, p. 823). A large nutritive fora- 
men enters the body of the ramus at the anterior end of 
the pterygoid fossa. The mandibular foramen is elongate, 
and opens forward into the ascending ramus slightly 
above the occlusal plane of the cheek teeth. The condyle 
has a considerable mesial overhang. 

The cheek teeth are more primitive than those of most 
eomyids in the very distinct nature of the primary cusps 
and the relatively poor development of crests (Fig. 29 
C, E). In some features, they are most similar to those 
of Protadjidaumo, Adjidaumo (Fig. 26 B, C) and Yo- 
derimys (Fig. 35 B, D), whereas the potential simplicity 
of the pattern is suggestive of that of Meliakrouniomys 
(Fig. 33 C). The lingual cusps of the upper teeth and the 
buccal cusps of the lowers give rise, upon wear, to very 
prominent dentine areas, distinctly separated from the 
rest of the crown (Fig. 29 C, E). The teeth differ strik- 
ingly from those of Paradjidaumo (Black, 1965, Fig. 
4 B-E) in the very short mesolophs and mesolophids, 
and the essential absence of posterolophids in all the 
lower teeth (Fig. 29 C, E). 

As Black pointed out (1965, p. 26), there is little or 
no anterior cingulum on P* of Paradjidaumo minor; the 
same is true of Viejadjidaumo. Careful inspection, how- 
ever, shows that there is a minute lakelet in the enamel 
forming the protoloph along the front of the tooth, which 
marks the last remnant of a valley between the protoloph 
and the poorly developed anterior cingulum. The lake is 
hidden in the shadow of the paracone on Fig. 29 C. The 
small size of the anterior cingulum of P* is very charac- 
teristic of eomyids, and is found in all members of the 
family where P* has been described, except Yoderimys 


(Fig. 35 B and Wood, 1955b, Fig. 1 D), Pseudotherido- 
mys (Stehlin and Schaub, 1951, Figs. 185-186) and 
Ligerimys (Huguenay and Mein, 1968, Fig. 9). The 
careful analysis by Fahlbusch (1970, pp. 34-35, Fig. 
9) of dental evolution in Oligocene and Miocene eomyids 
of Europe shows that upper premolars with no antero- 
loph or a very short one dominate the Oligocene pop- 
ulations; long anterolophs become very important in the 
Aquitanian; and short anterolophs are absent through- 
out the Burdigalian. The European and North American 
populations, thus, would seem to have been demonstrat- 
ing their relationships by their parallelism (Wood, 
1937b). The mesoloph of P* is very short (Fig. 29C), 
a rather uncommon, but probably primitive, eomyid fea- 
ture. It occurs in Protadjidaumo burkei from the Kishe- 
nehn (Russell, 1954, Fig. 6), in some specimens of Pseu- 
dotheridomys, in Eomys and in Rhodanomys (Stehlin 
and Schaub, 1951, Figs. 186-188) and in Ligerimys 
(Huguenay and Mein, 1968, Fig. 9). Fahlbusch has 
shown that upper premolars with short mesolophs pre- 
dominate in the Oligocene Eomys zitteli; that on the 
average mesolophs are considerably longer in the late 
Oligocene to Burdigalian Pseudotheridomys; and that 
there is an abrupt secondary reduction in length of the 
mesoloph in the transition from Pseudotheridomys to 
Ligerimys, with almost complete loss of the mesoloph 
in Ligerimys from Schnaitheim and Erkertshofen (Falh- 
busch, 1970, Tables 1 and 3). The mesoloph of P* is 
long in Paradjidaumo. There is a connection between the 
mesocone (or the posterior arm of the protocone) and 
the paracone, in Viejadjidaumo, cutting off a circular 
basin (Fig. 29 C). 

The basic pattern of the upper molars is that of 
most other genera of the family. Viejadjidaumo is dis- 
tinguished by short mesolophs on all three molars and 
by the presence of a mesostyle, connected with the pos- 
terior arm of the paracone which, on Mš at least, closes 
off the buccal valley (Fig. 29 C). Such short mesolophs 
are unusual, although this condition is approached in 
Yoderimys bumpi (Wood, 1955b, Fig. 1 D, E) and 
in some teeth of Pseudotheridomys and Rhodanomys 
(Stehlin and Schaub, 1951, Figs. 186, 188); Griphomys 
seems to have had no mesoloph (Wilson, 1940c, Pl. 2, 
Figs. 4-5); and the mesoloph of Ligerimys becomes 
secondarily reduced or absent (Fahlbusch, 1970, Fig. 
8). The mesostyle may be present in a variety of eomy- 
ids, but Yoderimys is the only one that I have seen where 
it is similar in pattern to conditions in Viejadjidaumo. 
There is a well developed hypocone on M?, a feature 
that is highly variable among eomyids (see, for example, 
Fahlbusch, 1970, Pl. 5, Figs. 1-50 and Pl. 6, Figs. 1- 
12). 

The lower premolar (Fig. 29 E) has an unusually nar- 
row trigonid. A posterior arm of the metaconid extends 
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Fig. 29. Jaw and teeth of Viejadjidaumo magniscopuli, new genus, new species. TMM 
40492-28, holotype, jaw X3, teeth X10. A. Lateral view of lower jaw. B. Median view 
of lower jaw. C. LP*-M®, partly restored from right side. D. RI’, anterior view of wear 
surface. E. LP,-M;, with individual teeth rotated to make crowns coplanar. F. LL, an- 


terior view of wear surface. 


backward nearly to the entoconid, as in Paradjidaumo 
minor (Black, 1965, Fig. 4 B). The hypoconid is con- 
tinued along the posterior border of the tooth by a very 
short posterior cingulum, again as in Paradjidaumo 
minor, The mesoconid is an irregular expansion of the 
ectolophid. 

In the lower molars, the crown pattern is dominated 
by two transverse crests, formed of the four primary 
cusps. The anterior cingulum may unite with the proto- 
conid at the buccal margin of the tooth or at the lingual 
side of the protoconid (Fig. 29 E). This again is remi- 
niscent of Paradjidaumo or Aulolithomys (Black, 1965, 
Figs. 4 B, 5 B), and of Microparamys (Fig. BH, J, 
L). The position of the connection of the ectolophid with 
the protoconid varies in a similar manner (Fig. 29 E), 
a feature that does not seem to occur in other eomyids. 
There is a single connection between the hypoconid and 
entoconid, through the posterolophid, with no trace of 
a separate hypolophid (Fig. 29 E). From the appear- 
ance of the teeth in certain other eomyids (Wood, 1937a, 
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Figs. 47, 52, 53; Russell, 1954, Fig. 5; Black, 1965, Fig. 
4 B), it would seem possible that this crest actually is 
the hypolophid, and that it was the posterior cingulum 
that had been suppressed. 

The upper incisor (Fig. 29 D) has the enamel essen- 
tially limited to the anterior face. The pulp cavity is long 
and narrow. The tooth is widest near the front. The 
enamel extends a little farther onto the lateral side of the 
lower incisor (Fig. 29 F). At the broken surface, not far 
behind the wear surface, the pulp cavity is minute. 

Discussion. As indicated above, there are numerous 
primitive and numerous advanced features in Viejadji- 
daumo. The lack of co-ossification of the bulla and the 
absence of a tubercle for the masseter superficialis are 
primitive. So is the weakness of the mesolophs and mes- 
olophids and the emphasis on the separate cusps. The 
large masseter lateralis, the long snout, and the absence 
of either the hypolophid or the posterolophid in the lower 
molars seem to be advanced characters. The tendency of 
the anterior cingulum of the lower molars to unite with 


the protoconid near the buccal side of the latter is remin- 
iscent of Microparamys (see above, Fig. 5 B, H, J, L and 
Wood, 1962, Figs. 54 and 55). If this indicates that 
there was any close relationship between Microparamys 
and Viejadjidaumo, the absence of either the posterior 
cingulum or the hypolophid may also be primitive, as 
there frequently is little or no hypolophid in Micropara- 
mys. The weakness of the anterior and posterior cingula 
of the lower molars, the small size of the mesoconids, 
and the placement of protoconid and hypoconid directly 
opposite the metaconid and entoconid, respectively, are 
very suggestive of the pattern of Griphomys and Melia- 
krouniomys, to which Viejadjidaumo is possibly spe- 
cially related. Much better material of the former genera 
will be needed to demonstrate such a relationship. 


Viejadjidaumo magniscopuli, new species** 
Figs. 27-29 


Holotype. TMM 40492-2B, skull and associated left 
lower jaw. 

Hypodigm. Holotype only. 

Diagnosis. As for the genus. Tooth measurements as 
given in Tables 13-14. 

Horizon and Locality. Early Oligocene Chambers 
Tuff, TMM locality 40492, Presidio County, Texas. Re- 
ferable to the Porvenir local fauna. 

There can be no question as to the association of the 
skull and jaw. They were articulated when found, and I 
disarticulated them during the preparation. 


Cf. Viejadjidaumo, sp. indet. 
Fig. 30 


A diastemal fragment of a lower jaw, TMM 40492-6, 
from the Chambers Tuff at the same locality that pro- 
duced the holotype of Viejadjidaumo magniscopulli, is 


18 The specific name (genitive of magnus, big, and scopulus, 
cliff) indicates a prominent landmark in the general area where 
the specimen was found. 





clearly either an eomyid or a heteromyid, in view of its 
size and the position and arrangement of the mental 
foramen (Fig. 30 A). The only other feature of interest 
is the presence of a chin process, in which there are nu- 
merous nutritive foramina. Neither of these last two 
features is present in the holotype of V. magniscopuli. 
Since this specimen was found, apparently, at the same 
time and locality as TMM 40492-7, referred above to 
Adjidaumo cf. minutus, it was at first thought that they 
might be parts of the same individual. However, direct 
comparison of the two specimens shows that they obvi- 
ously cannot have belonged to the same animal, —6 being 
considerably larger than —7, and there being no chin 
process in Adjidaumo (Wood, 1969, Fig. 2 I). Although 
there are differences in the measurements, the incisor is 
closer to that of the holotype of Viejadjidaumo magni- 
scopuli than to that of any other Vieja eomyid, especially 
in the incisor ratio (Figs. 29 F and 30 B and Table 14), 
and it is therefore tentatively referred to Viejadjidaumo. 


Aulolithomys bounites Black, 1965 
Figs. 31, 32 A-I 


To the diagnosis given by Black (1965, p. 35), the 
following may be added: enamel of incisors and cheek 
teeth proportionately thicker than in other North 
American eomyids; cusps prominent and rounded in 
upper cheek teeth; mesolophs short; anterior cingulum 
of P* minute; snout relatively short and parallel-sided; 
premaxillary-maxillary suture on side of snout bends 
forward, but less so than in Viejadjidaumo; knob for ori- 
gin of masseter superficialis behind and below infraorbital 
foramen; anterior palatine foramina long and slender, 
the premaxillary-maxillary suture reaching their poster- 
ior ends; strong marginal ridges along sides of palate in 
diastema; maxillary-palatine suture crosses palate at level 
of front of M'; large lacrimal fossa leading into the na- 
solacrimal canal at the ventral margin of the lacrimal; 
small but distinct postorbital process on frontals; very 
crenulate maxillary-frontal suture in orbit; presphenoid 


Fig. 30. Jaw and incisor of cf. Viejadjidaumo sp. indet., TMM 40492-6. A. Lateral view 
of right lower jaw fragment, X10. B. Cross section of anterior end of incisor, X15. 
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canal and anterior ethmoid foramen present; jaw very 
elongate; lower incisor with large radius of curvature. 

Three lower jaws, FMNH PM 405, 406, and 430, an 
isolated LI,, PM 424, and a maxillary fragment with 
LdP*—M!, PM 434, all from the “carnivore den” near 
locality 40203, and the anterior half of a skull, TMM 
40492-2A, are referred to this species. All are from the 
Porvenir local fauna, Chambers Tuff Formation, Pre- 
sidio County, Texas. The measurements are as indicated 
in Tables 13-14. 

Description. The snout (Fig. 31 A-C) is considerably 
shorter than in Viejadjidaumo, resembling Paradjidaumo 
in this respect, and its sides are nearly parallel (Fig. 31, 
A-B). As in other eomyid skulls, the nasals extend ap- 
preciably behind the premaxillae, on the dorsum (Fig. 
31 A). There is a slight pinching of the middle of the 
nasals, and there seems to have been a considerable an- 
terior flare. 

The dorsal part of the premaxillary-maxillary suture 
bends forward, just below the upper limit of the fossa 
for the masseter lateralis, but not as much so as in Vie- 
jadjidaumo. There are numerous nutritive foramina 
along the dorsal side of the premaxilla (Fig. 31 A). The 
anterior palatine foramina are long and slender, and the 
maxillary-premaxillary suture reaches the rear of the 
foramina, and crosses the bar between the foramina a 
little forward of this (Fig. 31 B), as in Viejadjidaumo. 
The fossa for the masseter lateralis reaches well into the 
premaxillary (Fig. 31 C), much farther forward than 
in Viejadjidaumo (Fig. 27 B) or Adjidaumo (Fig. 26 E). 

The infraorbital foramen pierces the side of the max- 
illa about half way between the incisor and the premolar. 
Just behind the ventral part of the foramen is a rugosity 
for the origin of the masseter superficialis (Fig. 31 B, 
C; MS), smaller and less prominent than in Paradji- 
daumo (Wilson, 1949c, p. 37), but in strong contrast to 
its absence in Adjidaumo (Fig. 26 E) and Viejadji- 
daumo (Fig. 27 B). This rugosity is bounded, medially, 
by a ridge (probably marking the ventral edge of the 
masseter lateralis) that runs backward to the front of the 
alveolus of P* (Fig. 31 B). Median to this is another 
ridge, that forms the edge of the palate (Fig. 31 B), and 
perhaps marks the attachment of the pars intermaxillaris 
of the buccinator. There is a broad dorsal contact between 
the maxillary and the frontal, and numerous nutritive 
foramina occur in the dorsal process of the maxilla (Fig. 
31 A). Within the orbit, the suture between the maxillary 
and the frontal is highly crenulate (Fig. 31 C), as in 
Heliscomys (Galbreath, 1948, Pl. 3, Fig. A), in contrast 
to the more regular suture in Viejadjidaumo (Fig. 28 A) 
or Paradjidaumo (Wilson, 1949c, Fig. 2). The suture 
has an overall straight alignment, rising anteriorly toward 
the nasolacrimal foramen, again resembling that of 
Heliscomys, and not showing the bow seen in Paradji- 
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daumo sp. (Wilson, 1949c, Fig. 2). There are three shal- 
low, longitudinal grooves along the median wall of the 
orbit, running backward from the posterior opening of 
the infraorbital canal, and apparently marking the 
courses of the infraorbital nerve, artery and vein. Above 
the roots of M! are two small foramina (Fig. 31 C). The 
anterior one seems to be what Wilson (1949c, Fig. 2) 
identified as the sphenopalatine foramen. Shortly behind 
this is the second small foramen, from which a groove 
leads posteroventrally, presumably carrying one of the 
superior alveolar blood vessels. The maxillary and frontal 
abut against the anterior end of the orbitosphenoid, in a 
manner rather different from that in any other eomyid 
where this area has been figured or described (Fig. 31 
C). 

The lacrimal is present on both sides of TMM 40492- 
2A. It has a crescentic exposure on the dorsum of the 
skull (Fig. 31 A, C), fitting into the rear of the maxilla. 
The nasolacrimal canal (Fig. 31 C) leads downward at 
the anteroventral corner of the lacrimal. The route of the 
tear duct is indicated by a ridge, extending upward from 
the foramen, separating the area for the duct from the 
posterior part of the bone. The posterior border of the 
lacrimal is essentially vertical. The anterior ventral cor- 
ner of the bone forms part of the roof of the infraorbital 
canal. 

The frontals have a flat upper surface, and the suture 
between them extends backward as far as the skull is 
preserved, to the postorbital constriction. A small post- 
orbital process is clearly developed (Fig. 31 A). There 
is a large nutritive foramen near the dorsum of the orbit 
(Fig. 31 C), and an anterior ethmoid foramen lies along 
the contact between the frontal and the orbitosphenoid, 
as in Paradjidaumo (Wilson, 1949c, Fig. 2). 

The orbitosphenoid is pierced by a presphenoid canal 
as in Viejadjidaumo (Fig. 28 A), and part of the anterior 
wall of the optic foramen is preserved. The relationships 
of the two openings are the same as in Heliscomys 
(Galbreath, 1948, Pl. 3, Fig. A). The orbitosphenoid 
seems to have had a rather different shape from that in 
Paradjidaumo, Viejadjidaumo or Heliscomys. 

The palatine extends as far forward as the front of M* 
(Fig. 31 B), not quite as far forward as in Viejadjidaumo 
(Fig. 27 C), and its suture with the maxillary wanders 
irregularly across the palate, being very close to the 
alveoli of the cheek teeth by the time it reaches the level 
of the rear of M+. There are longitudinal grooves, extend- 
ing backward from the maxilla, at about the middle of 
each palatine, presumably leading to the posterior pala- 
tine foramina, and marking the course of the anterior 
palatine vein and greater palatine bloodvessels. No trace 
of the posterior palatine foramina is present in the part 
of the skull preserved, so that they must have been far- 
ther posterad than in Viejadjidaumo. 





Fig. 31. Aulolithomys bounites, skull (TMM 40492-2A) and jaw (FMNH PM 430), 
X3. A. Dorsal view of skull. B. Ventral view of skull. C. Lateral view of skull. D. Lateral 
view of lower jaw, masseteric fossa partly restored from FMNH PM 405. AEF = anterior 
ethmoid foramen; MS = scar for origin of masseter superficialis; OF = optic foramen; 
OLF = olfactory bulb; PC = presphenoid canal. 


A small portion of the endocast of the olfactory bulbs 
is visible at the rear of the preserved part of the skull 
(Fig. 31 C). This shows that the rear half of each bulb 
was hemispherical, as in Adelomys (Dechaseaux, 1958, 
Fig. L. 

The jaw is slender (Fig. 31 D), with an extensive 
posterior portion. The diastema is shorter than in the 
holotype of A. bounites (Black, 1965, Fig. 6 C), being 
considerably shorter than the cheek tooth series. As in 
the holotype, the base of the incisor forms a prominent 
knob on the ascending ramus. The mental foramen, as 
is normal in eomyids, lies high on the mandible, beneath 
the middle of the diastema (Fig. 31 D). The masseteric 
fossa reaches forward only to the middle of P,. The 
dorsal border of the fossa, the insertion of the masseter 


medialis, is a little less prominent than in the Montana 
specimens. The prominent ridge running from the base 
of the incisor to the condyle is probably an artifact of the 
crushing that the specimen has undergone, and marks the 
position of the strut on the median side of the bone. The 
coronoid process is slender, and extends appreciably 
above the condyle. Its tip is broken off, but the imprint is 
preserved in the matrix. The articular surface seems to 
extend onto the posterior as well as the dorsal surface of 
the condyle. The angle, although broken, was large, but 
apparently less rounded than in Viejadjidaumo. 

The mesoloph is very short on the only upper perma- 
nent teeth preserved, P: and M: (Fig. 32 A). The anter- 
ior cingulum of P* is minute, a small ridge on the side 
of the paracone. The paracone sends a long slender ridge 
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Fig. 32. Teeth of Aulolithomys bounites, X10. A. LP*-M', TMM 40492-2A. B. LdP*, 
40492-2A. C. LI: from the front, 40492-2A. D. RM?, FMNH PM 406. E. LP,-M., FMNH 
PM 430. F. LM,» and roots of LP,, FMNH PM 405. G. LI, from front, just behind wear 
surface, FMNH PM 405. H. LI, from front, partly through wear surface, FMNH PM 
430. I. RL, from front, just behind wear surface, FMNH PM 406. J-K. A. cf. bounites, 
TMM 40209-206. J. RM,_;. K. RI, from front, below P,. 


back along the buccal side of the tooth. Both protoloph 
and metaloph are well developed, continuous ridges, with 
no trace of conules. The four primary cusps are, in the 
unworn tooth (Fig. 32A), only slight swellings of the 
crests. The mure is slightly lower than the primary crests, 
and the posterior cingulum is still lower. An accessory 
ridge from the metacone runs linguad in the closed pos- 
terior basin. 

The anterior cingulum of M! is much stronger and the 
posterior cingulum appreciably weaker, than on P*. 
There is a very faint suggestion of enlargements repre- 
senting the protoconule and metaconule. The paracone 
and metacone are small, but would become larger with 
wear. The protoloph and metaloph are well developed. 

The left upper deciduous tooth was removed from its 
position over the permanent premolar of the skull during 
preparation. The tooth is less rectangular than is P*, with 
a more prominent anterior cingulum (Fig. 32 B). Other- 
wise, the tooth pattern is very similar to that of P*, with 
a backwardly extending process from the paracone, 
strong protoloph and metaloph (with a suggestion of 
conules) and a short to nonexistent mesoloph. The pos- 
terior cingulum is shorter than on the permanent tooth. 


76 


There is no trace of a wear facet for dPš on the front of 
this tooth, nor any trace of an alveolus for such a tooth 
in the skull, nor in the fragmentary maxilla (FMNH PM 
434). 

The protoconid of P, (Fig. 32 E) does not seem to 
have had the anterior cingular arm seen in the Montana 
material (Black, 1965, Fig. 5 B), although it may have 
been removed by wear. The posterior cingulum is also 
less prominent, appearing to have been like that in M, 
of FMNH PM 406 (Fig. 32 F). 

In the molars (Fig. 32 D-F), the mesolophid is di- 
rected toward the base of the metaconid. The strength of 
this union varies somewhat, but, with wear, a continuous 
wear surface (Fig. 32 E) develops. The posterior cingu- 
lum is short, and a lake would never develop between it 
and the entoconid as occurs in the holotype of this spe- 
cies (Black, 1965, Fig. 5 A). The second molar of 
FMNH PM 430 erupted abnormally, being rotated 90 
degrees from the normal position (Fig. 32 D). This 
clearly occurred before fossilization, and is not the result 
of erroneous restoration or postmortem distortion, It 
probably represents a case of maleruption and malocclu- 


sion, although it has been impossible to identify inter- 
dental wear facets on either the normal or the abnormal 
contacts of this tooth with its neighbors. 

The upper incisor (Fig. 32 C) has the thick enamel 
of Aulolithomys, which extends well onto the lateral face, 
but not at all onto the median face. The tooth is long, 
from front to rear, and the pulp cavity is an elongate 
isosceles triangle. 

The anterior face of the lower incisor is slightly round- 
ed (Fig. 32 G-I). Black (1965, p. 36) describes it as 
having “a nearly flat anterior face and a rounded lateral 
margin.” Direct comparison of the Vieja materiai with 
CM 9780, part of Black’s hypodigm, shows that the in- 
cisors are essentially identical, even to the presence of a 
longitudinal enamel ridge in that specimen, similar to the 
ones on FMNH PM 424 and 430 (Fig. 32 H). 

About three fifths of the measurements of the teeth 
(Tables 13-14) fall within the range for A. bounites 
given by Black (1965, p. 38), and the rest are only 
slightly beyond the range of his material. Use of Stu- 
dent’s t test showed that these differences are not sig- 
nificant. 

Discussion. Aulolithomys bounites adds another to the 
list of species, described from the Chadronian of Mon- 
tana, also present in West Texas. As far as can be told 
from the available material, the Porvenir specimens are 
indistinguishable from those described from the Chad- 
ronian of Pipestone Springs, Montana( Black, 1965, pp. 
35-38). There are differences, but of such magnitude 
that there is no reason for considering them as anything 
but minor individual variation, or, at most, indications of 
differences between demes. 

In comparison with other eomyids present in the Por- 
venir local fauna, Aulolithomys bounites seems markedly 
advanced in development of the masseter muscle, bone 
relationships within the orbit, and patterns of the cheek 
teeth. It does not, however, appear to be leading to any 
known later eomyids. 


Aulolithomys cf. bounites Black, 1965 
Fig. 32 J-K 


Description. A lower jaw, TMM 40209-206 from the 
Little Egypt local fauna, is referable to Aulolithomys, is 
not separable from Black’s hypodigm from Pipestone 
Springs, but is larger (Table 14) and shows a number of 
differences from the population of A. bounites from the 
Porvenir local fauna. 

The anterior cingulum of all three molars is markedly 
separate from the metalophid (Fig. 32 J); the deepest 
part of the valley between the two crests is at the middle 
of the teeth. The metalophids are markedly concave 
forward. 

The anterolophid of M, has a large cusp-like expansion 


at the buccal end. The mesolophid curves forward into 
the posterior side of the metaconid, as in the specimens 
from the Porvenir local fauna. The posterolophid is short, 
and does not reach the buccal margin of the tooth, being 
separated from the entoconid by a deep but short valley. 

On M,, the anterolophid is a slender crest, with no 
identifiable cusps on it. The mesolophid is directed 
toward the entoconid, and the valley between the two is 
Shallow, so that they would be united after a relatively 
small amount of wear. The posterior cingulum is exceed- 
ingly short (Fig. 32 J) as in M, from the Porvenir local 
fauna (Fig. 32 D). The valley between the cingulum and 
the entoconid is minute. 

The anterolophid of M; is divided, at the middle, into 
two elongate cusps. The mesolophid is continuous across 
the tooth to the entoconid, as in the highly worn M; fig- 
ured by Black (1965, Fig. 5 A), but is more progressive 
than that specimen in that the union of the two occurred 
before wear (Fig. 32 J). There is no suggestion of a sepa- 
rate posterolophid, whereas Black’s figure clearly shows 
a lake, indicating that there had been a short, but distinct, 
posterolophid. 

The lower incisor (Fig. 32 K) has the thick enamel 
and small ridge characteristic of A. bounites. The incisor 
ratio (Table 14) is considerably less than that of the 
specimens of Aulolithomys from Pipestone Springs, and 
smaller yet than in the Porvenir specimens, 

Discussion. This lower jaw is more progressive than 
Aulolithomys from Pipestone Springs or from the Por- 
venir local fauna. The differences from the Porvenir 
population are almost sufficient to warrant specific sepa- 
ration, but neither the Porvenir population nor TMM 
40209-206 can be separated from Black’s hypodigm. 
Until more material is available, especially from the 
Little Egypt local fauna, the present solution is the best. 


Meliakrouniomys Harris and Wood, 1969 
Fig. 33 


Diagnosis. “Mandible stout and relatively deep anter- 
iorly; M. , subequal in size and larger than P, and Ms, 
which are approximately equal in size; all cheek teeth 
bilophate, each loph formed of two cusps, and accessory 
structures very small; minute posterior cingula on all 
teeth except Ms, with slight enlargements into hypoconu- 
lids on M. ,; short anterior arms of the hypoconids on 
M,-2; incisor transversely compressed, with proportion- 
ately heavy enamel; measurements as given in [Table 
14]” (Harris and Wood, 1969, pp. 3—4). Dorsal border 
of diastema elevated, nearly as high as alveoli of cheek 
teeth. 

Distribution. Ash Spring local fauna, undifferentiated 
Vieja Group, TMM locality 40283, Jeff Davis County, 
Texas, and Chadronian of Natrona County, Wyoming. 
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Referred species. M. wilsoni and M. skinneri. 

Description. “The lower jaw is stout, with the ventral 
margin forming an almost straight, horizontal line [Fig. 
33 A], due in part to a slight deepening of the chin re- 
gion. Such a deepening is present in some other eomyids, 
such as Paradjidaumo trilophus [but I do not know of 
any other eomyid in which the ventral surface of the 
ramus is so straight]. A chin process, though rare in het- 
eromyids, is sometimes present in Heliscomys (Wood, 
1939, Fig. 8). The mental foramen is high on the jaw, 
well forward of P4, resembling both eomyids and hetero- 
myids. The masseteric fossa is large and prominent, end- 
ing anteriorly at the same height as the mental foramen, 
in front of the anterior end of P,. In other eomyids, the 
fossa does not extend so high nor so far forward; hetero- 
myids (Wood, 1935, Figs. 42, 106; 1939, Fig. 8) more 
closely resemble Meliakrouniomys. There is a distinct 
pit at the anterior end of the masseteric fossa. The an- 
terior border of the coronoid process passes the alveolar 
border by the middle of M;, and there is a deep fossa, 
lateral to M;, between the tooth row and the ascending 
ramus [suggesting that the brain was wide as in Viejad- 
jidaumo}. 

“The symphysis is small and not highly crenulate, 
presumably indicating a strong transversus mandibulae 
muscle and extensive scissors motion between the lower 
incisors. The symphysis does not extend backward. The 
pit for the genioglossus is not very large. 

“The permanent premolar was in process of eruption 
at the time the animal died. The alveolus of the anterior 
root of dP, was open in front of P, but is filled with 
matrix, and the deciduous tooth was probably lost before 


death. P, is four-cusped. The metaconid is the most pro- 
minent cusp, but the protoconid is clearly indicated, at a 
somewhat lower elevation [Fig. 33 A, C]. The hypoconid 
and entoconid are both transversely elongate, and form 
a ridge along the posterior margin of the crown, from the 
middle of which a short posterior cingulum extends 
linguad. 

“The two anterior molars are essentially identical. 
There is an anterior cingulum along the middle half of 
each tooth. The metaconid and protoconid form a con- 
tinuous ridge, slightly concave forward, the cusps being 
large and prominent [Fig. 33 C]. The hypoconid has both 
an anterior and a posterior arm; the former is very short, 
the latter extends to the hypoconulid, from which a short 
posterior cingulum reaches nearly to the lingual side of 
the tooth. The entoconid tapers into a buccal crest, re- 
curved to the middle of the anterior side of the hypoconu- 
lid. The metalophid is a better developed crest than the 
hypolophid. 

“The third molar is similar to the other two, but 
smaller. The posterior half is appreciably narrower than 
the anterior. The hypoconulid is connected with both 
the hypoconid and entoconid, cutting off a narrow basin, 
and there is no posterior cingulum. 

“The incisor is compressed, about three times as long 
from front to rear as transversely [Fig. 33 B and Table 
14]. The enamel is heavy, and reaches about half way 
around the lateral side of the tooth. In general appear- 
ance the incisor is similar to those of both heteromyids 
and eomyids. The enamel surface is bright orange” (Har- 
ris and Wood, 1969, pp. 4-5). 





Fig. 33. Meliakrouniomys wilsoni. TMM 40283-80, holotype. A. Lateral view of jaw, 
X5. B. Cross section of incisor at anterior end, X10. C. P,-M,, rotated so that crowns 
are in the same plane, X10 (After Harris and Wood, 1969, Fig. 1). 
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Discussion. The closest resemblances to Meliakrou- 
niomys are found in Griphomys from the late Eocene of 
California (Wilson, 1940c, pp. 93-95 and Pl. 2, Figs. 
4-8; Lindsay, 1968, p. 13 and Fig. 4 K). This is clearly 
a related animal, but seems to be somewhat more ad- 
vanced than Meliakrouniomys. 

The lower jaw of Griphomys differs from that of Me- 
liakrouniomys in having a highly concave dorsal border 
of the diastema between the incisor and P, (Wilson, 
1940c, Pl. 2, Fig. 8), whereas that of Meliakrouniomys 
forms a line nearly continuous with the alveolar border 
of the cheek teeth (Fig. 30 A). As Wilson (1940c, p. 
94) pointed out, this straightness is characteristic of “the 
Eocene protogomorph type of rodent,” as is clearly 
shown in a wide variety of paramyids (Figs. 1 H, 2 A, 
and Wood, 1962, Figs. 3 D, 14 B, 19 C, 22 A, 24 B, 29 
A, 36 A, 41 D, 53 A, 54 H and K, 59 A-B, 65 B, 69 A, 
72 C and 82 A), sciuravids (Dawson, 1968, Figs. 1, 19; 
Wilson, 1938, Fig. 11), early heteromyids (Reeder, 
1960, Fig. 209), and pseudosciurids (Thaler, 1966, P1. 
2, Fig. C). Meliakrouniomys is thus considerably more 
primitive than Griphomys in this respect. The jaw of 
Meliakrouniomys “‘is closer to those of heteromyids than 
to those of eomyids. The great forward extension of the 
masseteric fossa represents an advance in the heteromyid 
direction from an eomyid condition, since the anterior 
part of the masseter lateralis inserts on the jaw slightly in 
front of P, in heteromyids (Tullberg, 1899, Pl. 23, Fig. 
19, mlp). This forward migration does not seem to be 
related to the pouch musculature . . .” (Harris and Wood, 
1969, p. 6). In this respect, Meliakrouniomys is more 
advanced than is Griphomys, where the crest for the 
masseter lateralis ends beneath the middle of P.. This 
difference would be expected from their respective strati- 
graphic positions. Wilson’s description of the maxilla of 
Griphomys (1940c, p. 94) strongly suggests that this 
genus was sciuromorphous, which would be expected 
whether it was a heteromyid or an eomyid. 

The tooth measurements of Meliakrouniomys indicate 
an animal nearly 50 percent larger than Griphomys (cf. 
Table 14 and Wilson, 1940c, p. 95). These size differ- 
ences, alone, prove nothing more than a specific dis- 
tinction. However, the pattern of the cheek teeth of 
Meliakrouniomys is distinctly more primitive than, 
though similar to, that of Griphomys. The protoconid 
and metaconid of P, are farther from each other than in 
Griphomys (Wilson, 1940c, p. 94), where the two cusps 
are united except at their apices. The posterior cingulum 
of the premolar lies on the buccal side in Griphomys 
(Wilson, 1940c, Pl. 2, Fig. 6) but the lingual side in 
Meliakrouniomys (Fig. 33 C). The primary cusps of the 
molars are very distinct in Meliakrouniomys (Fig. 33 
C), whereas in Griphomys wear on the crests usually 
forms elongate dentine bands (Wilson, 1940c, PL2, 


Figs. 6, 8 A; Lindsay, 1968, Fig. 4 K), although some- 
times distinct cusps are visible in the California form 
(Wilson, 1930c, Pl. 2, Fig. 7). There is a strong anterior 
cingulum on the molars in Griphomys, but the posterior 
cingulum, clearly indicated in Meliakrouniomys, is weak 
or absent. An accessory cusp is often present in the cen- 
tral basin in Griphomys, which Wilson thought might 
“represent the last vestige of the mesoconid” (1940c, p. 
94). This seems to be rather different from the situation 
in Meliakrouniomys, where the corresponding structure 
is an anterior arm of the hypoconid (Fig. 33 C) rather 
than an isolated cusp. The differences in relative propor- 
tions of the cheek teeth are probably not very significant. 
The incisors of the two genera seem rather similar. 

Farther back in the Eocene, very notable similarities 
to Meliakrouniomys are shown by the mid-Eocene Paur- 
omys (Dawson, 1968, Figs. 39, 48-53; Wood, 1937a, 
Fig. 65; 1959c, Fig. 1). The lower cheek teeth of Paur- 
omys are obviously different from those of Meliakrouni- 
omys, but they have large anterior cingula and the pri- 
mary cusps are aligned in transverse pairs, forming incip- 
ient lophs; the anterior cingula were of variable size, 
but sometimes (Wood, 1959c, Fig. 1) were absent. The 
lower incisor of Pauromys is rather similar to that of 
Meliakrouniomys (compare Fig. 33 B and Wood, 1959c, 
Fig. 1 B), and the incisor ratio is very similar (.41 in 
P. schaubi; .44 in Meliakrouniomys; from the data given 
by Wilson, 1940c, p. 95, the incisor of Griphomys was 
considerably heavier, and more typical of eomyids, with 
an incisor ratio of .59). The similarities between the 
upper teeth of Pauromys (Dawson, 1968, Figs. 41—47) 
and Griphomys (Wilson, 1940c, Pl. 2, Figs. 4-5) are 
noteworthy. 

Nevertheless, the relationships between Pauromys and 
the two later genera cannot be close. Pauromys, accord- 
ing to Dawson’s description of the only known maxillary 
fragment (1968, p. 355 and Fig. 41) was clearly pro- 
trogomorphous, with the masseter limited to the ventral 
surface of the zygoma; the maxilla of Griphomys “ex- 
hibits a tilted zygomatic plate similar to that possessed 
by most modern rodents and unlike the corresponding 
structure in the primitive protrogomorph members of the 
order” (Wilson, 1940c, p. 94, and Pl. 2, Fig. 4); be- 
cause of the structure of the lower jaw, I strongly suspect 
that Griphomys was sciuromorphous rather than myo- 
morphous. The anterior end of the masseteric fossa of the 
mandible ends beneath the talonid of M, in Pauromys 
(Wood, 1959c, Fig. 1 C; Dawson, 1968, p. 358); in 
Griphomys it lies beneath the middle of P, (Wilson, 
1940c, Pl. 2, Fig. 8) and, in Meliakrouniomys, it is even 
farther forward (Fig. 33 A), which indicates major dif- 
ferences in the masseter from that of Pauromys, presum- 
ably the development of sciuromorphy. The mental fora- 
men is single in all forms, beneath P, in Pauromys 
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schaubi (Wood, 1959c, Fig. 1 C) and in front of P, in 
the other forms (Dawson, 1968, p. 358). In the jaw of 
Pauromys described by Dawson, there is a chin process 
(Dawson, 1968, p. 358, “ventral keel below the sym- 
physis”), as in Meliakrouniomys and, apparently, in 
Griphomys (Wilson, 1940c, Pl. 2, Fig. 8). 

It would, of course, be perfectly possible to visualize 
hypothetical intermediates between an ancestral Pauro- 
mys and descendant Meliakrouniomys and Griphomys, 
but, if so, the two latter genera could not, it seems to me, 
be realistically considered to have anything to do with 
either the Eomyidae or the Heteromyidae, and Occam’s 
Razor dictates their reference to one of these families 
rather than the creation of a new family. 

Meliakrouniomys is clearly related to Griphomys, but 
is equally clearly considerably more primitive in cheek 
tooth structure, if these genera can be accepted as stages 
leading toward the tooth pattern of heteromyids. It is also 
distinctly more primitive in the shape of the lower jaw, 
especially in the region of the diastema. This greater 
primitiveness is somewhat surprising in view of the fact 
that Meliakrouniomys is of appreciably later date than 
is Griphomys. On the other hand, the structure of the 
masseteric fossa of the mandible indicates a heteromyid- 
like forward movement of the masseter lateralis in Melia- 
krouniomys, carried well beyond the situation found in 
Griphomys. This probably indicates a considerable ad- 
vance in the differentiation of the masseter in the Texas 
genus. 

As pointed out by Harris and Wood (1969, p. 5) “the 
most probable phylogenetic position for Meliakrounio- 
mys seems to be an eomyid on the way to becoming a 
heteromyid. If one were to postulate such a change, there 
would have had to be a loss of the mesoconid and ecto- 
lophid, a reduction of the anterior and posterior cingula 
and the development of a buccal cingulum (Wood, 
1939, Figs. 5—7). There is no trace of a buccal cingulum 
in Meliakrouniomys but all the other features are repre- 
sented. Meliakrouniomys seems perhaps too advanced to 
be ancestral to Heliscomys, in the large size of the pro- 
toconid of its P4, and in the fact that the cusps of the 
teeth are not isolated, rounded tubercles. [Moreover, the 
ancestor probably lived in pre-Vieja time.] If, however, 
Heliscomys is descended from an eomyid, such changes 
must have taken place. Meliakrouniomys is also appre- 
ciably larger than Heliscomys, but a reduction in size is 
to be anticipated in the ancestry of minute rodents.” 

“There are striking similarities in tooth pattern be- 
tween Meliakrouniomys and Ritteneria from the Aqui- 
tanian of La Chaux de Ste. Croix, Canton of Geneva, 
Switzerland. In both there is a simplification of tooth pat- 
tern giving two-crested teeth (cf. Stehlin and Schaub, 
1951, Fig. 506). In some respects, Ritteneria is even 
more like heteromyids than is Meliakrouniomys. For ex- 
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ample, the two lophs tend to unite in the middle and at 
the buccal side. However, Ritteneria is considerably ad- 
vanced in the reduction of size of P,. It seems improb- 
able that the two forms, neither of which is very well 
known, could be congeneric, but the presence of a het- 
eromyid-like eomyid in Europe strengthens the liklihood 
that the same type of evolutionary development occurred 
in North America. 

“The tooth pattern of Meliakrouniomys could have 
been derived from that of an eomyid such as Protadji- 
daumo, and it is belived that this is probably its ancestral 
stock, whether or not Meliakrouniomys has any relation- 
ships with the Heteromyidae. It is therefore referred to 
the Eomyidae, with uncertain relationships within that 
family” (Harris and Wood, 1969, p. 6), except that it 
seems to be a collateral relative of Griphomys. 

Since the above discussion was prepared, Emry 
(1972) has published the description of a new species of 
rodent, M. skinneri, that he refers to Meliakrouniomys, 
from the Bates Hole area, Natrona County, Wyoming. 
Emry noted (pp. 180-184) greater similarities in the 
rostrum (the only part of the skull preserved) of his 
specimen to Heliscomys than to Paradjidaumo (the only 
North American eomyid whose skull had been de- 
scribed), and considered that the cheek teeth were more 
like those of heteromyids than of eomyids. Emry was 
correct (1972, p. 188) that “Meliakrouniomys is char- 
acteristically a heteromyid in its zygomasseteric struc- 
ture,” but comparison of his figure and description with 
those of Viejadjidaumo given above shows no significant 
differences from that genus either, and the known skull 
structure would permit his species to be referred, with 
equal facility, to either family. The dentition of M. skin- 
neri is very similar to that of M. wilsoni, but it is more 
heteromyid-like and, therefore, presumably more ad- 
vanced. I believe that this is an example of that very 
desirable situation where M. wilsoni and M. skinneri are 
presumably congeneric, but where the former is justi- 
fiably placed in the Eomyidae and the latter, perhaps, in 
the Heteromyidae. If this should be considered objec- 
tionable, I would prefer to place the entire genus in the 
Eomyidae rather than in the Heteromyidae. I find my- 
self in complete disagreement with Emry’s suggestion 
(1972, p. 188) that Meliakrouniomys had greater simi- 
larities with sciuravids than with eomyids. As indicated 
above, the Eomyidae were, presumably, derived from 
the Sciuravidae, which would explain the similarities. 


Meliakrouniomys wilsoni Harris and Wood, 1969 
Fig. 33 
Holotype. TMM 40283-80, partial left ramus with 


P.—M;, lacking part of the symphysis and the posterior 
part of the jaw. 


Hypodigm. Holotype only. 

Diagnosis. As for the genus. 

Horizon and Locality. Early Oligocene undifferenti- 
ated Vieja Group, TMM locality 40283, Jeff Davis 
County, Texas. Referable to Ash Spring local fauna. 


SUBFAMILY YODERIMYINAE Woop, 1955 


When this subfamily was first described, it seemed 
probable that the Vieja animal, described below as Yo- 
derimys lustrorum, new species, was generically distinct 
from Y. bumpi (Wood, 1955b, p. 519). Further study 
has convinced me that the two are congeneric and de- 
serve merely specific separation. The overall discussion 
of the relationships of Yoderimys (Wood, 1955b, p. 
520) is supported by the fact that Y. lustrorum is fully 
sciuromorphous, which rules out the possibility of as- 
signing this genus to the Sciuravidae or Zapodidae, allo- 
cations that were considered but rejected by Wood 
(1955b, p. 520), or to the Pseudosciuridae (Schaub, 
1958, p. 696), and supports the assignment to the Eo- 
myidae. 


Yoderimys Wood, 1955 


Revised Diagnosis. Cheek tooth formula P?, MŽ, the 
anterior upper premolar having a well developed pattern 
which may be quickly eliminated by wear; upper cheek 
teeth with short mesolophs; mure connecting anterior and 
posterior halves of teeth near the middle of the crown; 
lower cheek teeth cuspate, with beginnings of develop- 
ment of crests; strong anteroconids on all lower teeth; 
ectolophid prominent and straight; mesolophid weak or 
replaced by a pseudomesolophid; very prominent ante- 
rior cingula on upper and lower molars and P+, extending 
both buccally and lingually from the anterocone or an- 
teroconid; incisors with rounded anterolateral corners 
and enamel extending far onto lateral face; well devel- 
oped supraorbital crests on frontal; anterior point of 
parietal extends into frontal as in paramyids; cerebral 
hemispheres small (modified from Wood, 1955b, p. 
520). 

Referred species. The genotype, Y. bumpi; Y. burkei 
Black; and Y. lustrorum, new species. 

Distribution. Earliest Oligocene of Wyoming, Mon- 
tana and West Texas. 

Discussion. This genus has previously been reported 
twice: the original description (Wood, 1955b) was from 
the early Chadronian Yoder Formation of eastern Wyo- 
ming; a second species was described by Black (1965, 
pp. 30-32) from the early Oligocene of Pipestone 
Springs, Montana. The cheek teeth and incisors have the 
eomyid pattern, but Yoderimys differs from all other eo- 
myids so far reported in that it retains P*. Schaub (1958, 


p. 696) referred Yoderimys to the hystricomorphous and 
otherwise exclusively European family Pseudosciuridae, 
stating that “cette forme qui n’a certainement rien a 
faire avec les Eomyidae, est la premiére évidence de 
existence, en Amérique du Nord, de formes présentant 
une structure 4 tendance irréfutable vers le plan Theri- 
domys.” Black (1965, p. 39) discussed the relationships 
of Yoderimys without considering any alternative to its 
being an eomyid. Schaub’s assignment of Yoderimys to 
the Pseudosciuridae did not seem probable on the basis 
of the original material; the skull described below as the 
holotype of Yoderimys lustrorum is clearly sciuromorph- 
ous, in contrast to the hystricomorphy of all of the 
Pseudosciuridae, so that there can no longer be any 
justification for considering Yoderimys as anything but 
a somewhat unusual eomyid (as is also the European 
Pseudotheridomys). 

The material from the Vieja extends the geographic 
range of the genus, but the three known occurrences are 
all of early Chadronian age, although the Texas occur- 
rence is probably somewhat older than the other two 
(see below, p. 105). As indicated below, Y. lustrorum 
is more normal, for an eomyid, in the pattern of the 
upper cheek teeth than is Y. bumpi, and is probably 
somewhat more primitive than either of the other two 
species. The new material does not clarify the relation- 
ships of the Yoderimyinae and Eomyinae. 


Yoderimys lustrorum, new species” 
Figs. 34—35 


Holotype. FMNH PM 431, a badly damaged skull, 
missing the right upper cheek teeth, both zygomata and 
the braincase. 

Hypodigm. Holotype; FMNH PM 404, a jaw with 
LP.—M,; 426, an imprint of a left lower jaw preserving 
its complete outline, some bone, the tip of the incisor, a 
mold of P,, and parts of M,-2; 432, a jaw with LP,—M,; 
436, an isolated LP*; 438, another isolated LP‘; 440, a 
mold of an isolated right upper molar, probably M+, from 
which a cast has been taken; and TMM 40492-21, an 
isolated left upper molar, probably M°. 

Diagnosis. Upper cheek teeth of more normal eomyid 
pattern than in genotype, with no paracone-metacone 
crest along buccal margin; cusps of upper teeth less an- 
gular than in genotype; metaconids of lower molars not 
quite as isolated as in genotype; mesoconids usually at- 
tached to ectolophid; trigonid of P, very high, with an- 
teroconid closing trigonid basin; incisors with enamel 
extending farther laterad than in genotype; tooth meas- 
surements as given in Tables 15-16. 


19 The specific name is the genitive of the Latin “lustra,” the 


den or lair of a wild beast, indicative of the source of most of 
the specimens of this species. 
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Distribution. Chambers Tuff, Porvenir local fauna. 
All Field Museum specimens from the “carnivore den,” 
in the vicinity of TMM locality 40203; the Texas speci- 
men, from locality 40492, is from the same general area, 
but farther north. 

Description. The holotype is the badly damaged an- 
terior half or two-thirds of a skull. The snout (Fig. 34 A) 
is parallel-sided, and about the same length as the orbit. 
There are well developed supraorbital crests that seem 
to converge toward the posterior part of the braincase. 

The nasals are completely missing, but obviously (Fig. 
34 A) flared anteriorly. Their posterior tips do not seem 
to have been separated by the frontals. 

The premaxillary-maxillary suture is close to being a 
generally vertical (but in detail irregular) line across the 
side of the snout (Fig. 34 B), with no indication of the 
forward extension, characteristic of paramyids, that is 
seen in Adjidaumo cf. minutus (Fig. 26 E) or in Viejad- 
jidaumo (Fig. 27 B), but perhaps having an outline simi- 
lar to that of Aulolithomys (Fig. 31 C), as suggested by 
the presence of a small piece of what seems to be the 
suture on an isolated fragment of bone adjacent to the 
rear end of the upper incisor (Fig. 34 B). The posterior 
tip of the premaxilla does not extend quite so far pos- 
terad as does the nasal, being more like Aulolithomys 

(Fig. 31 A) or Adjidaumo (Fig. 26 E) than like Viejad- 
jidaumo (Fig. 27 A). There are a number of nutritive 
foramina immediately above the arch of the incisor (Fig. 
34 B). No trace was found of either a single or paired 
interpremaxillary foramina, but it was impossible to re- 
move all the matrix from immediately behind the upper 
incisors. The anterior palatine foramina are large (Fig. 
34 C), being considerably longer than those of Aulo- 
lithhomys (Fig. 31 B), and somewhat larger than those 
of Viejadjidaumo (Fig. 27 C). The premaxillary-maxil- 
lary suture reaches the posterolateral corner of the 
foramina (Fig. 34 C), about as in Viejadjidaumo, but 
the suture crosses the bar between the foramina much 
farther forward than in that form (Fig. 27 C) or than in 
Aulolithomys (Fig. 31 B). There is a prominent ridge 
lateral to the foramina. 

The dorsal part of the maxillary is broken away on 
both sides, and it was impossible to locate its contact 
with the frontal on the side of the snout. The infraorbital 
foramen is low on the face, as in other eomyids. No 
trace was seen of a knob for the origin of the masseter 
superficialis (Fig. 34 B), a distinction from Aulolitho- 
mys and Paradjidaumo, but in agreement with Adji- 
daumo and Viejadjidaumo. No lateral crests were de- 
tected along the margins of the palate, but a flattened 
area just beneath and behind the infraorbital foramen 
(Fig. 34 C) may represent the origin either of the maxil- 
lolabialis or the pars intermaxillaris of the buccinator. 
An ungual phalanx, which may or may not belong to 


82 


Yoderimys, lies on the palate mesiad of P* (Fig. 34 C). 
The palate is broken so as to show very little of the pos- 
terior part of the maxillary, but a small section is pre- 
served behind Mš (Fig. 34 C). The most interesting 
parts of the maxillary that are preserved are in the orbit 
(Fig. 35 A). The bone seems to have been rather differ- 
ent from what is known in any other eomyid. The suture 
with the frontal (Fig. 35 A) is much more crenulated 
than in Viejadjidaumo (Fig. 28 A), but much less so 
than in Aulolithomys (Fig. 31 C). A deep trough, the 
infraorbital channel, runs along the anterior part of the 
orbit, reaching to the infraorbital foramen. Above the 
middle of M’, there is a foramen in the channel, leading 
forward into the bone, which seems to be the spheno- 
palatine foramen, in about the same position as in Wil- 
son’s figure of Paradijdaumo sp. (1949c, Fig. 2). At the 
posterior end, dorsal to the anterior root of M? (Fig. 35 
A), the channel ends at a foramen opening into a pas- 
sage that runs posterodorsally through the maxillary and 
into the orbitosphenoid. A portion of the lateral wall of 
the passage above the foramen is broken away in the 
orbitosphenoid (Fig. 35 A, horizontally ruled area), 
showing the backward and upward continuation of the 
passage. I have no idea what this passage might be, un- 
less it is a primitive version of the presphenoid canal. 
The frontal has a broad anterior expansion, reaching 
laterally to the root of the zygomatic process. This por- 
tion of the bone is quite flat. The suture between the two 
frontals extends back to just behind the narrow part of 
the postorbital constriction. There are strong supraorbital 
ridges (Fig. 34 A), much more pronounced than in Aulo- 
lithomys (Fig. 31 A) and in sharp contrast to the smooth, 
rounded skull of Viejadjidaumo (Fig. 27 A). These 
crests are quite similar in appearance to those in Reith- 
roparamys (Wood, 1962, Fig. 41 A), especially in their 
approach to being parallel near the posterior part of the 
frontal. The frontal and parietal apparently separated 
almost along the suture (Fig. 35 A; S), after death and 
before burial. Small fragments of the parietal are pre- 
served; those on the left side (Fig. 35 A; PA) give no 
information; however, a small area on the right side (Fig. 
34 A; PA) seems to be the forward tip of the parietal, 
fitting into the frontal in a manner similar to that seen in 
paramyids (Wood, 1962, Fig. 41 A and others). In the 
middle of the orbit, there is what is apparently a fracture, 
connecting the optic foramen and the anterior part of the 
frontomaxillary suture; below this fracture is an area 
interpreted as part of the frontal (Fig. 35 A; FR?). At 
the anterior end of this area, there is either a wide space 
in the fracture or a small anterior ethmoid foramen (Fig. 
35 A; AEF), in about the same location as the foramen 
Wilson (1949c, p. 38) identified as such in Paradji- 
daumo. No trace of an opening was seen in the Yoder- 





Fig. 34. Skull and jaws of Yoderimys lustrorum, new species, X3. Skull, holotype, 
FMNH PM 431. A. Dorsal view of skull. B. Lateral view of skull. C. Ventral view of 
skull. D. Medial view, left lower jaw, FMNH PM 432; ascending ramus added from 
FMNH PM 404. E. Left lower jaw, FMNH PM 426; specimen is badly damaged, but 
complete outline is preserved, as shown, in matrix; all bone is missing from dotted areas; 
diagonal lines are broken bone; mandibular foramen shows through bone from median 
side; IP = internal pterygoid fossa seen from outer side of jaw; PA = anterior tip of 


parietal. 


imys skull in the area of the anterior ethmoid foramen of 
Aulolithomys (Fig. 31 C; AEF). 

Most of the lacrimal is broken away, including all of 
the lacrimal foramen and nasolacrimal canal. A small 
area on the dorsum of the skull is probably lacrimal (Fig. 
35A; L), and the posteroventral part of the bone, within 
the orbit, is also preserved (Fig. 35 A; LA). The pos- 
terior border of the lacrimal is much more oblique than 
in either Viejadjidaumo (Fig. 28 A) or Aulolithomys 
(Fig. 31 C), or any paramyid where this area is known. 
It apparently was about equally oblique in Knightomys 
depressus (Wood, 1965b, Fig. 2 C), the only sciuravid 
where this area has been figured. 

The limits of the orbitosphenoid are very uncertain. 
What seem to be two separate bones (Fig. 35 A; OSPH 


and OSPH?), separated by a suture, occupy the position 
usually filled by the orbitosphenoid. This is reminiscent 
of the situation figured by Wilson (1949c, Fig. 2) for 
Paradjidaumo sp., but I do not recall seeing such a con- 
dition elsewhere in rodents. There is no trace of a pre- 
sphenoid canal connecting the orbits, unless the foramen 
at the dorsal edge of the maxillary, cited above, could be 
a presphenoid canal; one might have been present in what 
seems to have been the dorsal part of the orbitosphenoid 
(Fig. 35 A; OS?), where part of the bone is missing. The 
optic foramen and the foramen lacerum anterius are 
nearly confluent, separated only by a narrow bridge of 
bone, as Wilson thought was the case in Paradjidaumo, 
“as in geomyoids and muroids” (1949c, p. 38). 

A band of the palatine separates the maxillary from 
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the portion of the orbitosphenoid that forms the median 
wall of the foramen lacerum anterius (Fig. 35 A), and 
continues behind the cheek teeth to form the lateral wall 
of the nasal passage in the region of the soft palate (Fig. 
34C). 

Very little of the alisphenoid is preserved (Fig. 35 A; 
AL), merely the lateral margins of the foramen lacerum 
anterius and the optic foramen. Dorsal to this region is 
an area that may be alisphenoid (Fig. 35 A; AL?), 
separated by either a crack or a suture, filled with matrix, 
from what is probably the dorsal tip of the orbito- 
sphenoid. If this area is correctly identified as the ali- 
sphenoid, the relationships of this bone must have been 
similar to what is seen in Viejadjidaumo (Fig. 28 A). 

The braincase was considerably narrower than in 
Viejadjidaumo (Fig. 27 A) or Paradjidaumo (Wilson, 
1949c, Fig. 1 A), indicating that the cerebral hemi- 
spheres must have been much more slender than in Vie- 
jadjidaumo. 

All known lower jaw fragments are badly damaged, 
but two are preserved so as to show significant features. 
In general outline (Fig. 34 E), the bone is similar to jaws 
of Viejadjidaumo (Fig. 29 A, B) or Aulolithomys (Fig. 
31 D), but the ascending ramus rises much more nearly 
vertically (Fig. 34 D, E). The jaw is apparently much 
more slender than that of Y. burkei, which Black de- 
scribed as “short, deep and very heavy” (1965, p. 31, 
and Fig. 6 A). The shape of the angular process is dif- 


ferent from that of either Viejadjidaumo or Aulolitho- 
mys, but closer to the latter. The fossa for the internal 
pterygoid, on the median side of the jaw, shows clearly in 
lateral view (Fig. 34 E; IP), because the bone is broken 
away. This fossa is similar to that of Viejadjidaumo (Fig. 
29 B), but no trace was seen of the nutritive foramen that 
leads forward in the latter genus. 

The upper teeth of the holotype were badly damaged 
when I received the specimen, and there has been some 
further damage since the drawing (Fig. 35 B) was made. 

In contrast with the only known P? of Y. bumpi 
(Wood, 1955b, Fig. 1, D), that of Y. lustrorum is rela- 
tively little worn, and shows a highly complex pattern 
(Fig. 35 B). There are two roots, one supporting the 
front and the other the rear of the tooth. The anterior 
part of the tooth is a single large, tall, conical cusp. Be- 
hind this, there are two diagonal ridges, at a consider- 
ably lower elevation, together with a posterointernal 
cingulum, giving a pattern like no other Pš that I recall. 

The fourth premolar and the first two molars have 
very similar patterns (Fig. 35 B). The primary cusps are 
prominent, and are rounder than in Y. bumpi (Wood, 
1955b, Fig. 1 D, E). As in the genotype, the anterior 
cingulum is very strong, extending across the entire an- 
terior face, with prominent buccal and lingual valleys 
separating it from the paracone and protocone. A clearly 
marked anterocone forms at the point where the cingu- 
lum connects with the protoloph. The mesoloph is short, 


TABLE 15 
Measurements of upper teeth of Yoderimys lustrorum 


FMNH PM 431 
Holotype 


Length of tooth row 

P3 anteroposterior 
transverse 

P4 anteroposterior 
width protoloph 





width metaloph its 
M1 anteroposterior 1.83 

width protoloph 1:72 

width metaloph 1:73 
M2 anteroposterior 1.70 

width protoloph 

width metaloph 
M3 anteroposterior 1.04 
Il anteroposterior 2.10 

transverse 1.34 

ratio .64 
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FMNH | FMNH | FMNH | TMM 
PM 436] PM 438 | PM 440140492-21 


L L R L 
1.86 1.94 
1.97 2.02 
1.88 
1.8 
1.8 
1.7 
1.69 
1.67 
1.65 
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Fig. 35. Skull and teeth of Yoderimys lustrorum, new species X10. A. Lateral view of 
left orbit, FMNH PM 431, holotype. B. P°-M®, left, FMNH PM 431, holotype. C. LE, 
drawn partly using RI’, FMNH PM 431, holotype. D. RP,-M, and alveolus of M,, 
FMNH PM 432. E. LI, from the rear, near anterior tip, FMNH PM 426. F. Upper molar, 
probably LM’, TMM 40492-21. Abbreviations: AEF = anterior ethmoid foramen; AL = 
alisphenoid; AL? = Palisphenoid; FLA = foramen lacerum anterius; FR = frontal; FR? 
= Pfrontal; L, LA = lacrimal; MX = maxillary; OF = optic foramen; OS?, OSPH? = 
Porbitosphenoid; OSPH = orbitosphenoid; PA = parietal; PAL = palatine; S = what 
may be the suture between the frontal and parietal. 
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TABLE 16 


Measurements of lower teeth of Yoderimys lustrorum 













FMNH 
PM 404 


FMNH 
PM 426 
L 











P4-M3, alveolar 


Pa anteroposterior 


width hypolophid 1.32 
Mj anteroposterior 1.76 
width metalophid 1.48 
width, hypolophid 1.57 
M3 anteroposterior 1.76 
width metalophid 1.63 
width hypolophid 1.60 


I; anteroposterior 


and the mesocone is merely an enlargement of the mure, 
as in the genotype. In unworn teeth (Fig. 35 F) the 
mesocone is not distinguishable. The posterior cingulum 
reaches the posterointernal corner of the metacone, as 
in the genotype. In the little worn tooth, an accessory 
crest continues from the paracone toward the mesoloph 
(Fig. 35 F) as in P* of Y. bumpi (Wood, 1955b, Fig. 1 
D). There are also irregularities partially damming some 
of the valleys (Fig. 35 F). 

The very high trigonid of the lower premolar (Fig. 
35 D), an unusual feature, occluded with P*. The trigonid 
is much higher than in Y. burkei (Black, 1965, p. 31 
and Fig. 6 A). The metaconid and protoconid are of 
nearly equal size and the anteroconid*’, which is smaller 
in Y. lustrorum than in Y. burkei and much smaller than 
in Y. bumpi, closes off a small trigonid basin. No meso- 
conid or mesolophid is present on this tooth; the meso- 
lophid apparently was large in Y. burkei, but directed 
toward the metaconid (Black, 1965, p. 31, Fig. 5 I), and 
it was very variable in Y. bumpi (Wood, 1955b, Fig. 1 
A-C). 


20 Lindsay (1968, p. 11) stated that “Namatomys is the only 
known eomyid with an anteroconid on P,.” His illustration 
(Fig. 4 E) shows a small anteroconid, considerably smaller than 
that of P, of Yoderimys bumpi (Wood, 1955b, Fig. 1 A-C); 
much smaller than that of Y. burkei (Black, 1965, Fig. 5 1); 
not very different from that of Kansasimys dubius (Wood, 1936, 
Fig. 1); and reminiscent of that of Rhodanomys schlosseri 
(Stehlin and Schaub, 1951, Fig. 505). In Pseudotheridomys par- 
vulus (Stehlin and Schaub, 1951, Fig. 502), P. hesperus (Wilson, 
1960, Fig. 99 B), and Ligerimys florancei (Stehlin and Schaub, 
1951, Fig. 508) there is an anterolophid on P, that surely must 
have included an anteroconid. The transition from a small an- 
teroconid in P, of Eomys aff. zitteli to an anterolophid in Pseudo- 
theridomys and Ligerimys was demonstrated by Fahlbusch, 1970, 
Pls. 6, Figs. 13-45, and 7, Figs. 1-32. 
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The lower molars have the same prominent antero- 
conid, continued buccally in a broadly swelling anterior 
cingulum, that is seen in the other two species. The 
lingual extent of the cingula (Fig. 35 D) is slightly greater 
than the buccal in Y. lustrorum, whereas the cingula are 
symmetrical in the other two species. The mesolophids 
are shorter than in Y. burkei (Black, 1965, Fig. 5 I); 
they were attached to the ectolophid in the usual place, 
but there is no evidence of a mesoconid. The metaconids 
are more closely united to the protoconids than in Y. 
bumpi (Wood, 1955b, Fig. 1 A-C), and are about as in 
Y. burkei, but agree with the genotype in being elevated 
considerably above the rest of the crown. There is the 
same backward sweep of the metaconid along the lingual 
margin of the tooth as in both the other species. 

The incisors apparently were loosely attached in their 
alveoli, two of the four incisors preserved having slid 
partially out of their sockets before burial (Fig. 34 B, E). 
The enamel is yellow or yellow-orange. The upper in- 
cisor is more triangular in cross section than is the lower, 
but in both the enamel extends well onto the lateral side 
(Fig. 35 C, E). The imprint of the incisor of FMNH 
PM 426, between the broken bone and the preserved 
incisor tip, shows shadows, when illuminated from the 
correct angle, that indicate the presence on the incisor 
of what were described above (p. 18) as growth lines 
in the dentine. There are 23 of these lines in a distance 
of 6.8 mm along the imprint, or an average spacing of 
.3 mm. If these represent daily growth increments, the 
lower incisors of Yoderimys lustrorum must have grown 
about 2 mm per week. 

Discussion. Yoderimys lustrorum is about the same 
size as the genotype (compare Tables 15—16 and Wood, 
1955b, p. 523), but is much smaller than Y. burkei 
(Black, 1965, p. 32). Yoderimys bumpi is somewhat 
more advanced than Y. lustrorum, in the buccal connec- 
tion between the cusps of the upper molars, and struc- 
turally could have been derived from the Texas form. 

Yoderimys lustrorum permits us to describe the skull 
of a member of the Yoderimyinae. It seems to have been 
a considerably smaller brained animal than were the 
eomyines, with prominent supraorbital crests reminiscent 
of those in Reithroparamys. This may or may not be in- 
dicative of relationship, especially in view of our almost 
complete ignorance of the skull of Microparamys, and 
our complete ignorance of that of other members of the 
Microparamyinae, a group most probably including the 
ancestors of the eomyids if these last were directly de- 
scended from paramyids, rather than from sciuravids as 
is even more probable. The forwardly directed process 
of the parietal in Yoderimys is similar to that of para- 
myids or to that of the early Eocene sciuravid Knight- 
omys (Wood, 1965b, Fig. 2 A). Neither Dawson (1961) 
nor Matthew (1910) gives any hint as to the condition 


in Sciuravus. The prominent P? certainly is a primitive 
character; there probably was a large one in Micropara- 
mys (see above, Fig. 4C). The peculiar anterior cingula 
of Yoderimys do not seem to be related to anything in 
other eomyids; they might be exaggerations of the an- 
terior cingula of Microparamys. 

Yoderimys continues to be isolated from other eo- 
myids; it does not seem to have had any descendants; 
and it does not, so far at any rate, help us to pin down 
the exact origin of the Eomyidae. 


FAMILY EUTYPOMYIDAE 
MILLER AND GIDLEY, 1918 


This family, as erected by Miller and Gidley (1918, 
p. 435), originally did not seem to have any particular 
Significance except to receive a genus of very uncer- 
tain relationships. Wood (1937a, p. 223) redefined the 
family as “primitive castoroids, with a primitive skull, 
squirrel-like except for the entire absence of postorbital 
processes. The auditory meatus was directed posterad. 


The dental formula was P;, M; [an obvious lapsus for 


M;], the pattern being based on four main cusps with 
connecting crests.” Essentially nothing further has been 
published on the subject since then. Wood and Konizeski 
(1965, pp. 495-496) summarized the diverse opinions 
that had been expressed concerning these rodents. For 
example, Schaub (1958, p. 785) concluded that Miller 
and Gidley (1918, p. 435) were correct in associating the 
Eutypomyidae with the Adjidaumidae (= Eomyidae), 
and that Eutypomys could not have been derived from 
the same ancestral stock as the Castoridae. Matthes 
(1962, p. 143) included Eutypomys in the Mylagaulidae, 
stating of this family that “Eutypomys aus dem Oligocan 
ist die alteste Form,” giving no basis for this opinion, 
although it seems most probable that he was following 
Stirton (1935, chart 2) who placed Eutypomys in the 
ancestry of the Mylagaulidae. Whatever else Eutypomys 
might have been, it clearly had nothing to do with the 
Mylagaulidae. Wood and Konizeski finally concluded 
(1965, p. 496) that “the combination of tooth pattern, 
dental formula and zygomasseteric structure justify the 
separation of Eutypomys as a distinct family. It cannot 
have any close relationship to the Mylagaulidae or Eo- 
myidae. It may or may not have any to the beavers. Until 
more is known of its ancestry, it seems best to leave it 
as the only representative of a distinct family, more prob- 
ably in the Castoroidea than any place else.” On the other 
hand, the study of the cranial foramina by Wahlert 
(1972) strongly supports a relationship of the Euty- 
pomyidae and Castoridae, and he reached the conclusion 
that these two families belong together in a group, de- 
rived from the Paramyidae, for which he used the Sub- 


order Castorimorpha (Wood, 1955a). J. R. Macdonald 
(1970, pp. 48-49) described a partial skull and jaws of 
Eutypomys cf. montanensis from the early Miocene 
Sharps Formation of South Dakota, and L. J. Macdonald 
(1972, p. 35) reported an isolated tooth of the same 
form from the early Miocene Monroe Creek, now the 
latest reported occurrence of the genus. Very recently, 
Russell (1972, pp. 33-37) has described the material in 
the enlarged Cypress Hills collections. He added five 
isolated molars to the hypodigm of E. parvus, and refer- 
red two much larger teeth to Eutypomys cf. magnus. He 
made no comments on the broader relationships of the 
genus. 

The material from the Vieja, although extremely a- 
bundant, does not solve the problems of the relationships 
of the Eutypomyidae. However, if the derivation sug- 
gested below, from the Uintan Janimus, is correct, the 
liklihood of a relationship between Eutypomys and the 
beavers must be considered to be reduced to or close to 
the vanishing point, since Janimus does not have any 
particular suggestions of relationships to the beavers. 


Eutypomys Matthew, 1905 


This genus has a range from the early Oligocene to the 
early Miocene. Its previously reported distribution has 
been northern, with occurrences in the early Oligocene 
Cypress Hills of Saskatchewan and Thompson Creek of 
Montana, middle Oligocene of South Dakota and Neb- 
raska (Wood, 1937a, p. 262), and in the early Miocene 
of Montana (Wood and Konizeski, 1965) and South 
Dakota (J. R. Macdonald, 1970, pp. 48—49; L. J. Mac- 
donald, 1972, p. 35). The material from the Vieja adds 
to the geographic range of the genus, and is more primi- 
tive than any adequately known northern form, but does 
not lead to any great change in the definition of the 
genus. 


Eutypomys inexpectatus, new species” 
Figs. 36-38 


Holotype. TMM 40209-635, snout, upper dentition, 
both lower jaws somewhat damaged, and fragments of 
limb bones. 

Hypodigm. Holotype; TMM 40209-21, -23, -208, 
-212, -214, -540, -541, -542, -544, 40203-2, -28; 40206- 
49; and FMNH PM 442, all lower jaw fragments; TMM 
40209-209, -210, and -213, maxillary fragments; and 
-539, a badly damaged and weathered snout, with the 
incisors but no cheek teeth. 

Diagnosis. About four-fifths of the size of the middle 
Oligocene E. thomsoni, but cheek teeth somewhat longer 


21 The specific name is intended to indicate the remarkable 
abundance of this species in the Chambers Tuff Formation. 
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and proportionately narrower; much larger than early 
Oligocene E. parvus; minor crenulations much less prom- 
inent than in E. thomsoni or E. magnus, and primary 
crests more clearly indicated on both upper and lower 
teeth; valleys of fairly uniform depth, instead of being 
interrupted by cross-swells; mesoconid prominent and 
more isolated than in any other known species; valley 
separating metaconid of P, from rest of tooth much more 
prominent than in other species; well marked valley be- 
tween protoconids and anterior portions of lower teeth; 
P* less quadrate than in E. thomsoni, with a more pro- 
truding anterior cingulum; cheek teeth low crowned for 
the genus, losing most of the pattern in old individuals; 
enamel extending farther around onto sides of incisors 
than in E. thomsoni; upper incisor with flat anterior face, 
lower with a more rounded one, as in E. thomsoni, but 
incisors slightly more rounded and with thicker enamel 
than in that form, being similar, in some respects, to the 
Miocene E. montanensis; snout proportionately shorter 
than in E. thomsoni and infraorbital foramen lower; men- 
tal foramen high on jaw as in E. montanensis in contrast 
with E. thomsoni; anterior end of masseteric scar of 
mandible ends beneath P, and not beneath M. as in all 
northern species where this area is known; anterior part 
of jaw much less slender and ventral margin more curved 
than in E. thomsoni; symphysis nearly vertical; anterior 
end of pterygoid fossa of mandible round and not acute; 
measurements as given in Tables 17-19. 

Distribution. Holotype and most other specimens from 
locality 40209, Little Egypt local fauna; FMNH PM 
442 (from near TMM locality 40203) and TMM 40203- 
2, -28 and 40206—49 from Porvenir local fauna. All are 
from the early Oligocene Chambers Tuff, Presidio 
County, Texas. 

Description. The snout and parts of the skull as far 
back as the rear of the cheek teeth are present in the 
holotype. The nasals extend farther forward than in 
Wood’s restoration of E. thomsoni (1937a, Pl. 29), all 
of the missing portions of the tip of the snout being 
clearly indicated by imprints in the matrix (Fig. 36 A). 
On the upper part of the premaxilla, above the alveolus 
for the incisor, is a fossa whose dorsal limit is very clearly 
marked. Posteriorly, this fossa ends just in front of the 
premaxillary-maxillary suture, and is clearly separated 
from the masseteric fossa. There are a number of nutri- 
tive foramina, extended in a dorsoventral direction by 
grooves in the bone, lying within this fossa, and presum- 
ably marking the courses of bloodvessels supplying the 
muscle that arose here. This fossa was unquestionably 
for the same muscle as that which arose in this area in 
Titanotheriomys veterior (Fig. 11 D; B), and which, I 
believe, has been variously identified as the buccinator 
(Howell, 1926, Fig. 24), or the bucco-nasolabialis 
(Klingener, 1964, p. 20 and Fig. 4; 1970, Fig. 3). The 
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fossa for the origin of the masseter lateralis extended 
above and anterior to the infraorbital foramen, reaching 
as far as the ventral surface of the dorsal part of the 
maxilla (Fig. 36 A). Although it is difficult to be certain, 
because of breakage, it seems that this fossa is narrower 
anteroposteriorly than in E. thomsoni. Certainly the an- 
terior edge of the fossa is not quite as far forward as in 
the genotype. 

The palatal surface is not separated from the sides of 
the snout by as sharp a ridge as is present in E. thomsoni 
(Wood, 1937a, PI. 29, Fig. 1 A). 

The anterior opening of the infraorbital canal is slight- 
ly in front of the anterior end of the tooth row, and is 
much lower on the snout than in E. thomsoni (compare 
Fig. 36 A with Wood, 1937a, Pl. 29, Fig. 1). In cross 
section, the canal is a high, narrow, compressed oval, 
slightly narrower at the dorsal end than at the ventral. 
Even in the earliest known beavers (A gnotocastor, Wood, 
1937a, Pl. 28, Figs. 1, 1B) the anterior end of the canal 
is much more widely separated from the cheek teeth and 
much lower on the snout, with a strong tuberosity for the 
tendon of the masseter superficialis; no trace of such a 
tuberosity is present in Eutypomys. At least by the early 
Miocene beavers, the canal is wider and lower in cross 
section than in Eutypomys. The posterior end of the 
canal, in beavers, is about as far back as in Eutypomys, 
and a series of foramina for the superior alveolar blood 
vessels lead downward into the maxillary from various 
locations within the canal. In Eutypomys, on the other 
hand, as in ischyromyids, there is a single superior alveo- 
lar foramen, just behind the posterior opening of the 
infraorbital foramen. 

The orbit is badly broken in the holotype, but some 
additional areas are preserved in TMM 40209-210 (Fig. 
36 A, dashed outline). The sphenopalatine foramen is 
above the anterior half of M+, and leads forward and 
ventrally, entering the nasal passage just median to the 
internal root of P* (Fig. 36 B). The palatine extends as 
far forward, in the nasal passage, as the rear of the sphe- 
nopalatine canal, its anterior tip being at the level of the 
contact between P* and M+. The posterior palatine canal 
(Fig. 36 B) leads forward from the palate into the nasal 
passage. A cast of the nasolacrimal canal is present in 
40209-539. The canal descends vertically to about the 
level of the infraorbital canal, and then bends forward, 
curving beneath the growing end of the upper incisor, and 
seems to bend mesiad, toward the nasal passage, about 
level with the rear of the anterior palatine foramina. 

On the palate, the palatine-maxillary suture lies close 
to the lingual margin of the teeth as far forward as the 
rear of Mt, where it turns abruptly mesiad across the 
palate (Fig. 37 C), although it does not seem to have 
had as regular a course as in E. thomsoni (Wood, 1937a, 
PL 28, Fig. 1 A). 
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Fig. 36. Skull and jaws of Eutypomys inexpectatus, new species, X2. A. Lateral view 
of holotype skull, TMM 40209-635, restored using both sides. Dashed area in orbit added 
from 40209-210; other dashed areas restored from opposite side. B. Dorsal view of maxil- 
lary and palatine in orbit, anterior and to left, 40209-210. C. Lateral view of left lower 
jaw, 40209-23, with tip of incisor, coronoid process and ventral end of angle added from 
holotype. D. Median view of same. Abbreviations: IOF = infraorbital foramen; NP = 
nasal passage; OF = optic foramen; PAL = palatine; PPC = posterior palatine canal; 
SPC = sphenopalatine canal; SPF = sphenopalatine foramen. 
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The lower jaw (Fig. 36 C, D) is not as slender, espe- 
cially in the area of the diastema, as that of E. thomsoni. 
The chin is not as rugose or as prominent as in the geno- 
type, and the angle is not as widely divergent. All of these 
are primitive features in E. inexpectatus. The mental 
foramen is much higher on the jaw in E. inexpectatus, 
lying about a quarter of the way down the side of the 
mandible, instead of being at its midpoint. The diastema 
is much shorter than in E. thomsoni, which results in the 
lower incisor being directed more vertically in the Texas 
species. The incisor also extends higher, its anterior tip 
being well above the level of the occlusal surface of the 
cheek teeth (Fig. 36 C, D), whereas in E. thomsoni it is 
about at the level of the occlusal surface (Wood, 1937a, 
Pl. 29, Fig. 1). It is obvious that the incisor did not slide 
out of its alveolus after death, because the wear surface 
of the lower incisor extends nearly to the lip of the al- 
veolus (Fig. 36 C, D). The coronoid process slopes 
markedly backward, instead of rising nearly vertically as 
seems to have been in the case of E. thomsoni. Its tip is 
everted (Fig. 36 C) with a distinct fossa ventral to its 
tip. The enlarged area of the tip of the coronoid was pre- 
sumably the area of insertion of the temporalis posticus. 
The base of the incisor forms a prominent knob on the 
side of the jaw, below the coronoid, as in E. thomsoni 
and E. montanensis (Wood and Konizeski, 1965, p. 495 
and Fig. 2 B), which is behind and on a level with Ms, 
intermediate in position between its position in the other 
two species. Dorsal and median to this knob is a deep 
depression, which is probably merely an area separated 
by the lateral movement of the incisor base. There is an 
area on the lateral surface of the jaw, ventral to the 
condyle (Fig. 36 C), which looks like a fossa for an 
incipiently developing deep division of the masseter la- 
teralis profundus, pars posterior (Woods, 1972, Fig.2 A 
and p. 127). Such a fossa is not present in E. thomsoni 
(Wood, 1937a, Pl. 29, Fig. 1). If this is the correct iden- 
tification, it is of very considerable theoretical impor- 
tance, since Eutypomys would be the first reported rod- 
ent, not at least incipiently hystricognathous,”* in which 
this portion of the masseter would be distinguishable. It 
would be especially interesting, because Eutypomys is, in 
all other respects, clearly sciuromorphous (Fig. 36 A) as 
well as sciurognathous. 

On the median surface of the jaw, the symphysis is flat, 
with very little rugosity (Fig. 36 D), suggesting that there 
was a well developed transversus mandibulae, which is 
supported by the bevelling of the median surface at the 
distal end of the incisor (Fig. 38 B, C). The genioglossal 
fossa is large as in E. thomsoni, but lies lower on the jaw, 
presumably because of the more slender mandible (com- 


22 There seems to have been a fossa in Reithroparamys huer- 


fanensis, rather similar to that in E. inexpectatus (Wood, 1962, 
p. 136 and Fig. 46 F). 


90 


pare Fig. 36 D with Wood, 1937a, Pl. 31, Fig. 1). The 
fossa for the pterygoideus internus is much more rounded 
anteriorly than in E. thomsoni, in association with the 
different shape of the angle. There is a large nutritive 
foramen, leading forward into the jaw at the anterior end 
of the pterygoid fossa. The mandibular foramen has 
about the same position as in E. thomsoni. Half way be- 
tween the foramen and M is a pronounced ridge, which 
probably marks the posterior limit of the fossa for the 
temporalis anticus. This ridge is not prominent in 
E. thomsoni. There do not seem to be any clearly marked 
limits for the area of insertion of the pterygoideus ex- 
ternus, although it presumably inserted on the condylar 
process just ventrad and mesiad of the condyle. 

This species is more primitive in tooth pattern than 
E. thomsoni, the accessory crenulations being relatively 
poorly developed, as in the isolated P, from the early 
Oligocene Thompson Creek of Montana (Wood, 1937a, 
Fig. 44) This specimen might be conspecific with E. 
inexpectatus, whereas E. parvus from the Cypress Hills 
(Wood, 1937a, Fig. 43; Russell, 1972, pp. 34-36, Fig. 
9 F-K) is about two-thirds the size of E inexpectatus. 
The cheek teeth of the Texas species are distinctly lower 
crowned than in the previously described forms (includ- 
ing E. parvus), the teeth changing quite rapidly from ones 
with a fully developed pattern (Figs. 37 C-G, 38 E), to 
ones in which the teeth are badly worn (Figs. 37 A, 38 
A), to ones where there is essentially no pattern left, 
with a reversed topography showing anticlinal valleys and 
synclinal mountains (Fig. 37 H). Because the accessory 
crenulations, running across the valleys, are not as well 
developed, the mature crown never shows the multiplic- 
ity of enamel lakes seen in the teeth of E. thomsoni or 
E. parvus (Wood, 1937a, Figs. 41, 43; Russell, 1972, 
Fig. 9 F-K). 

The upper cheek teeth are clearly five crested, with an 
anteroloph, protoloph, mesoloph, metaloph and poster- 
oloph. The mesoloph extends lingually into the proto- 
cone, and there is no certainty as to whether or not there 
is a distinct mesocone (Fig. 37 C). In the molars the buc- 
cal end of the mesoloph tends to be attached to the para- 
cone, whereas it is more independent in E. thomsoni 
(Wood, 1937a, Fig. 40) and in E. parvus Russell, 1972, 
Fig. 9 G-I). There are only one or two cross connections 
between each pair of lophs, instead of the numerous ones 
in E. thomsoni. E. parvus would seem to have been inter- 
mediate in this respect. 

The small P* is preserved on one side of the holotype 
(Fig. 37 A). It is considerably worn, and shows very 
little pattern, but there apparently was a central cone 
with a cingulum on all sides except the buccal, giving the 
tooth considerably more pattern than in the holotype of 
E. thomsoni (Wood, 1937a, Fig. 40). However, other 
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Fig. 37. Teeth of Eutypomys inexpectatus, new species, X5. A. Holotype, TMM 
40209-635, LM:-3 and RPè-t reversed. B. Holotype, 40209-635, anterior view of LI’, 
broken partly through wear surface. C. LP+-M2, 40209-210. PPF = posterior palatine 
foramen. D. RP,-M,, 40209-542. E. LP,-M,, 40209-23. F. RM, ., 40203-28. G. RM, 
and ., spaced as in the specimen, FMNH PM 442. H. LM, ,, badly worn, 40209-21. All 
but the most highly worn teeth retain matrix (not shown) in bottoms of the valleys. 


specimens of the genotype show rather complicated pat- 
terns on P». 

The anterior cingulum of P* is united with the proto- 
cone, rather than being isolated from it as in E. thomsoni. 
The tooth is appreciably narrower than Mt, and its an- 
terior end is more diagonal, both being primitive charac- 
ters. There are accessory buccal styles, one in front of 
and one behind the mesoloph (Fig. 37 C). These may 
form lophs with wear (Fig. 37 A), although the extent 
of these ridges probably varied from one individual to 
the next. 

In the two anterior molars, the lingual valley is either 
not dammed, or only partly dammed, in contrast to the 
condition in E. thomsoni. In this respect, E. inexpectatus 
resembles E. parvus (Russell, 1972, Fig. 9, G-I). In 
these teeth of E. inexpectatus, the mesolophs have swung 


forward, buccally, to unite with the rear of the paracone. 
The posterior mesostyle extends lingually, and unites 
with the middle of the metaloph (Fig. 37 A, C). In some 
specimens, there may be additional cross crests between 
the protoloph and metaloph (Fig. 37 A). The poster- 
oloph unites buccally with the metacone (Fig. 37 A, C), 
as in E. parvus (Russell, 1972, Fig. 9, G-I), in contrast 
to its independence in E. thomsoni (Wood, 1937a, Fig. 
40). 

Half of LM? is present in the holotype. Unfortunately, 
not enough is preserved to show whether or not it was 
fully molariform. It has been restored (Fig. 37 A) on the 
basis of M? of E. thomsoni. 

The lower cheek teeth are about the same width as 
those of E. thomsoni, but are significantly longer, being 
intermediate in this respect between those of the genotype 
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and of E. magnus (Wood, 1937a, Figs. 41-45). The 
lengths of M, of the five specimens of E. thomsoni listed 
by Wood (1937a, p. 232) range from 3.3 to 5.2 SD 
shorter than the mean of the sample of E. inexpectatus 
from the Little Egypt local fauna; for the three specimens 
of M,, the teeth are 2.9, 5.7 and 4.9 SD shorter. Similar 
differences occur in the lengths of P, and Ms, but these 
are not, individually, significant . Only in the case of the 
length of M; of TMM 40209-21, however, does a length 
measurement of the Little Egypt sample fall within the 
observed range of the E. thomsoni sample. That is, in 
comparison to the size of the skull and jaws, the lower. 
teeth are larger than in E. thomsoni (cf. Tables 18-19 
with the table on p. 232 of Wood, 1937a). One large 
root lies beneath the front half and one beneath the rear 
half of each lower tooth, as is also true of a least one 
specimen of E. thomsoni, ACM 7000. 

The metaconid of P, (Fig. 37 D-E) is separated from 
the rest of the tooth (and particularly from the proto- 
conid) by a deep valley, running from the anterolateral 
corner of the tooth almost to the lingual margin. This 
valley persists even after extensive wear (Fig. 38 A). 
This is similar to but not identical with the condition in 
E. montanensis (Wood and Konizeski, 1965, Fig. 2 A), 
but is quite different from what is seen in any of the 
other species of the genus (Wood, 1937a, Figs. 41-45), 
where the protoconid and metaconid are clearly con- 
nected. Such an isolation of the metaconid occurs often 
in primitive paramyids (Wood, 1962, Figs. 16 D, 17 F, 
18 O, 49 A and 54 B, C), and it is possible that the 
condition in E. inexpectatus may be a primitive retention. 
The protoconid is continued to the lingual margin of the 
tooth by one or more narrow ridges (Fig. 37 D, E), dif- 
fering from any previously described condition within 
the genus. The mesoconid is nearly as large as the proto- 
conid, and connects lingually with the entoconid in most 
specimens from the Little Egypt local fauna (Fig. 37 D, 
E), which it does not do in the specimens from the Por- 
venir local fauna (Fig. 38 E) or in any other species. 
The posterior half of the tooth seems to be fairly uni- 
formly variable in all the described species of the genus. 

The lower molars are very similar to those of E. parvus 
from the Cypress Hills (Russell, 1972, Fig. 9 J-K), ex- 
cept for the size difference. The metaconid is united with 
the anterior cingulum, which has a lingual enlargement 
that might be called an anteroconid, although it does not 
occupy the typical position of that cusp (Figs. 37 D-H; 
38 A, E). The valley separating the anteroconid from the 
protoconid swings all the way across the tooth, as in P,, 
and is reminiscent of the situation in the Micropara- 
myinae (see above, Fig. 5B, H, J, L, and Wood, 1962, 
Figs. 54 D, L; 55 G, J). The valley ultimately closes, 
after wear, at the buccal end (Fig. 38 A), but it requires 
much more wear for this to come about than in any other 
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known species except E. parvus (Wood, 1937a, Figs. 41, 
42, 45 Ms; Wood and Konizeski, 1965, Fig. 2 A; M;; 
Russell, 1972, Fig. 9 J-K). The protoconid is less inde- 
pendent in early stages of wear than in E. thomsoni 
(Wood, 1937a, Fig. 42) or E. montanensis (Wood and 
Konizeski, 1965, Fig. 2 A). The mesoconid remains 
separate through most wear stages of the teeth (Figs. 
37 D-G; 38 A, E), as in E. parvus (Russell, 1972, Fig. 
9 J-K). This cusp is continued lingually by a mesolophid, 
which reaches the lingual margin of the tooth, and some- 
times the mesoconid connects directly with the entoconid 
(Figs. 37 E, F; 38 A, E), although, in some cases, the 
entoconid unites as closely with the hypoconid as with 
the mesoconid (Figs. 37 D; 38 E). The posterolophid is 
continuous from the hypoconid to the entoconid. In other 
species (except E. parvus) it seems usually to be inter- 
rupted at the lingual end before wear. The lingual margin 
of the molars is almost a continuous wall, interrupted 
only very slightly at the center of the tooth. This seems 
to be a specialized character, contrasting with all other 
known species. 

The upper incisor (Fig. 37 B) has a somewhat flat- 
tened anterior face, with the enamel absent from the 
median side, and extending about half way around the 
lateral surface. The tooth is widest about a third of the 
way from front to rear. The pulp cavity is elongate and 
narrow. The enamel is bright orange on TMM 40209- 
539; 

The lower incisor has a rounded anterior face (Fig. 
38 B, D), similar to that of Janimus (Dawson, 1966, 
Fig. 5). The enamel does not reach the median face, but 
extends about two thirds of the way around the lateral 
side, farther than in Janimus. The pulp cavity is elongate, 
and similar to that of the uppers. The tip of the lower 
incisor is beveled on the median edge (Fig. 38 C) indi- 
cating that the lower jaws were loosely articulated at 
the symphysis, and that there was scissors action between 
the lower incisors, using the transversus mandibulae, as 
in many living rodents. The incisor ratio (Tables 18-19) 
averages .56 in adult or subadult specimens, but is larger 
in juveniles (TMM 40209-23, ratio .67). That is, a 
young incisor attains its adult width earlier than its adult 
anteroposterior diameter. The ratio in Janimus (.68) is 
that of the young E. inexpectatus. 

A number of fragments, found in the same small block 
of matrix with the jaws and anterior part of the skull of 
the holotype, are probably parts of the same individual. 
The most important of these are the distal end of the 
right radius and a right scapholunar. The radius (Fig. 
38 F) is somewhat more uniform in width than is that of 
paramyids. The distal fossa is elongate anteroposteriorly, 
fitting into the proximal surface of the scapholunar. The 
latter, with no indication on the proximal surface of a 
groove separating the scaphoid and lunar (Fig. 38 G), 
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Measurements of lower teeth of Eutypomys inexpectatus from TMM locality 40209 (Little Egypt Lf.) 
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Pa-M3 crown length 15.9 
alveolar 16.25 |15.45 
Pa anteroposterior 3.82 
width metalophid 2.50 
width hypolophid 3.25 
M, anteroposterior 3.76 | 3.51 
width metalophid 3.37 
width hypolophid 3.43 
M3 anteroposterior 3.98 | 3.68 
width metalophid 3.72 | 3.95 
width hypolophid 4.06 | 3.57 
M3 anteroposterior 4.55 | 4.12 


width metalophid 
width hypolophid 


Iį anteroposterior 4.12 4.06 | 3.82 
transverse 2.15 2.21 | 2.25 
ratio 2 54 + 9 


TABLE 17 
Measurements of upper teeth of Eutypomys inexpectatus 


TMM 40209- 
635 209 210 
Holotype 
R L R j. 
16.0 
1.61 
1.62 
3.85 3.52 3,73 
3.65 3.50 3.58 
3.64 3.56 3.39 
3.72 3.74 | 3.67 3:53 
4.00 4.09 | 3.94 3.58 
3.95 4.05 | 3.97 3.42 
3.83 3.23 
4.03 4.12 3.95 
3.90 3.26 
3:22 
4.41 4.30 
2.70 2.60 
61 61 
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Fig. 38. Teeth and bones of Eutypomys inexpectatus, new species. Teeth and scapho- 
lunar X 5; radius and jaw X 2. Valleys of cheek teech not entirely cleaned of matrix (not 
shown). A. RP,-M., TMM 40209-635, holotype. B. RL, 40209-635, holotype. C. Dorsal 
view, RI,, 40209-635, holotype, showing bevelled median face. D. RI,, 40203-2, cross 
section below P,, from front. E. RP,-M., 40203-2. F. Right radius, disto-medial view, 
holotype, 40209-635; U = ulnar facet. G. Right scapholunar, radial surface, holotype, 
40209-635; M = medial side. H. Right scapholunar, distal surface, holotype, 40209-635; 
CEN = centrale facet; CU = cuneiform facet; M = medial side; TRPZM = trapezium 
facet; UN = unciform facet. I. LI, from front, 40206-49. J. Lateral view of jaw, 40206-49. 


has two backwardly directed processes. The longer of 
these, at the median edge, is the tubercle, for the attach- 
ment of the transverse carpal ligament. The ventral sur- 
face (Fig. 38 H) is split by a deep fossa, probably ap- 
proximately on the line of fusion of the scaphoid and 
lunar. On the lateral part of the ventral surface is a clear- 
ly distinguishable facet, for the unciform. The median 
part of the concavity is the articulation with the trapez- 
ium; probably the central portion is for a large centrale 
(Fig. 38 H). On the lateral edge of the bone is the facet 
for the cuneiform. If this bone is correctly interpreted, as 
a fused scaphoid and lunar, it is distinctly more advanced 
than are those of Pseudotomus or Ischyrotomus (Wood, 
1962, pp. 177 and 194), more advanced than and very 
different from that of Reithroparamys (Wood, 1962, Fig. 
43 E), and most like that of Leptotomus leptodus (Wood 
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1962, Fig. 23 C), where the scaphoid and lunar are also 
fused. However, the manus is unknown in all other para- 
myids, so that this is not very conclusive as to the rela- 
tionships of Eutypomys. 

A small fragment of a lower jaw, with the roots of Ps 
and a broken incisor, TMM 40206-49, from the Por- 
venir local fauna, is referred to this species (Fig. 38 I-J). 
The jaw is the same size as that of the holotype, with the 
mental foramen in the same position and the masseteric 
fossa ending the same way, beneath P,. However, the in- 
cisor has a somewhat different pattern, although its meas- 
urements and ratio are similar to those of E. inexpectatus 
(Table 19). 

Discussion. The specimens from the Porvenir local 
fauna are smaller and more primitive than those from 
the Little Egypt local fauna. The size differences for the 


cheek teeth (Table 18—19) are consistent; all lower cheek 
tooth measurements of the Porvenir sample fall below 
the minimum of the Little Egypt sample except for the 
anteroposterior diameter of M,; some measurements 
taken individually are significantly different at the .05 
level (the two widths of M, and M; anteroposterior) ; and 
the consistency of the difference between the two groups 
is also significant at that level. The earlier teeth are 
simpler, with fewer accessory crenulations, and the con- 
tinuous lingual marginal crest of the lower molars is not 
always present in the earlier population (Fig. 37 F, G). 
There are no differences in incisor measurements (Tables 
18-19). At the present time, not enough specimens are 
known to demonstrate that the differences are worth 
taxonomic recognition. Only with larger collections (es- 
pecially from the Porvenir) could a positive basis be 
achieved for affirming or denying taxonomic separation 
of the two populations, but the earlicr individuals clearly 
are smaller and more primitive. 

There seems to be no question but that this species is 
distinct from E. parvus from the early Oligocene of the 
Cypress Hills, the only early Oligocene species previous- 
ly named; being about a half larger. However, the 
two species seem to have been at about the same stage of 
morphological development. E. inexpectatus might or 
might not be identical with Eutypomys sp. (known only 
from one isolated P,) from the early Oligocene of 
Thompson Creek, Montana (Wood, 1937a, Fig. 44). 
Not enough is known of the history of Eutypomys to per- 
mit the delineation of phylogenetic trends within the 
genus, especially since only the genotype, E. thomsoni, 
has hitherto been represented by an adequate sample or 
by relatively complete material. Although E. inexpectatus 
is close to E. parvus in many of the details of the cheek 
tooth pattern, neither seems to be leading toward any of 
the other species of the genus, with the possible exception 
of E. montanensis, which, on geographic grounds, would 
seem more apt to be related to E. parvus than to E. in- 
expectatus. This isolation of E. inexpectatus is suggested 
by the manner of separation of the metaconid of P,, by 
the presence of a continuous marginal crest on the lingual 
side of the lower molars, and by the shorter diastema, 
with a more vertical occlusion of the lower incisor. 

Since E. inexpectatus is somewhat more primitive than 
the previously described species (except, perhaps, E. 
parvus, which is known only from six isolated cheek 
teeth), it presents some interesting features that permit 
one to draw tentative conclusions as to the ancestry of 
the genus. 

The pattern of the lower teeth (uppers are unknown) 
of the late Eocene Janimus rhinophilus (Dawson, 1966, 
pp. 102-107 and Figs. 4-6), from the Myton of Utah, 
is very suggestive of those of both E. inexpectatus and 
E. parvus, in the development of secondary crenulations 


and crests. All have an elongate anterior cingulum on the 
lower molars, separated buccally from the protoconid; 
in all there is a backwardly developed crest from the buc- 
cal part of this cingulum, reaching toward the metaconid. 
There is a posteriorly curving crest from the protoconid 
to the metaconid in Janimus, whereas in E. inexpectatus 
and E. parvus, it reaches the lingual margin of the tooth 
just behind the metaconid. The elongate mesostylid of 
Janimus could be represented in the continuous lingual 
crest of E. inexpectatus. The mesoconid is transversely 
elongate in all, and seems (Dawson, 1966, Fig 4) to fork 
in Janimus, leading toward the mesostylid and toward the 
entoconid, as in E. inexpectatus and as in at least one 
tooth of E. parvus (Russell, 1972, Fig. 9 J). The hypo- 
conid is large, and continues into the posterior cingulum, 
sometimes uniting directly with the entoconid. The point 
of origin of the anterior slope of the ascending ramus is 
about the same in Janimus and E. inexpectatus. The 
lower incisor has a somewhat different shape in the two 
genera, being more compressed in adult members of 
Eutypomys. There are, of course, other differences be- 
tween the two forms, justifying their being in separate 
genera; there may have been differences in the zygomas- 
seteric structure that might justify their being placed in 
separate families and suborders. 

Eutypomys inexpectatus is approximately twice the 
size of Janimus, but the size difference between the Por- 
venir and Little Egypt populations of E. inexpectatus 
suggests that phyletic growth was proceeded rapidly in 
Eutypomys during the time of deposition of the Cham- 
bers Tuff, and, if this rate were extrapolated backward 
to Myton time, an ancestor the size of Janimus might be 
expectable.** We have no direct evidence (because the 
critical areas are unknown) of any shift of the masseter 
from a protrogomorphous condition in Janimus. Never- 
theless, as Dawson pointed out (1966, p. 106), “sug- 
gestion of some advance over the general paramyid and 
sciuravid jaw structure is indicated by the probable more 
anterior and laterad position of the ascending ramus.” 
The scapholunar of E. inexpectatus is reminiscent of that 
of Leptotomus; as stated above, this is not highly signifi- 
cant in view of the rarity of paramyid hands. The limbs 
are entirely unknown in Janimus; if, as seems most likely, 


23 An attempt was made to determine whether such an extra- 
polation could be made. Ages were estimated for the Little 
Egypt, Porvenir and Myton local faunas, using the potassium- 
argon dates for the enclosing rocks given by Wilson, Twiss, 
DeFord and Clabaugh (1968) and by Evernden, Savage, Curtis 
and James (1964). Using these dates, the size increases for five 
of the six measurements of M, and M, (all but M,, width 
metalophid), the only cheek teeth available in Janimus, were 
almost rectilinear from Myton to Little Egypt time. The incisors 
do not show the same situation, as the three incisors available 
from the Porvenir local fauna are not separable on size from 
those of the Little Egypt. 
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TABLE 19 


Measurements of lower teeth of Eutypomys inexpectatus from the Porvenir l.f., and statistics on the total sample 





FMNH TMM TMM TMM Por- Little Total Total Total 
PM 442 40203-2 40203-28 40206-49 venir Egypt Chambers Chambers Chambers 
R R R L N N SD 
P4-M3 alveolar 14.5 14.3 15.0 3 6 9 15.2 t.63 
P4 anteroposterior 3.20 1 3 + 
width metalophid 0 3 3 
width hypolophid 3.05 1 + 5 
M anteroposterior 3.64 3.42 3.60 3 5 8 3.63 £13 
width metalophid ca. 3.05 2.95 2 4 6 3.18 EES 
width hypolophid 3.18 3.26 2 4 6 3.38 +.07 
M3 anteroposterior 3.33 3.58 2 5 7 3.78 +.26 
width metalophid cM A i 3.13 2 5 7 3.48 +21 
width hypolophid 3:27 3.43 2 5 7 3.62 +.07 
M3 anteroposterior 4.03 1 3 4 
width metalophid 3A7 l 1 2 
width hypolophid 2.98 1 1 2 
Iy anteroposterior 3.9 3.8 3.98 3 9 12 3.85 t.26 
transverse 2.17 2.03 2.38 3 10 13 2.16 +23 
ratio 50 54 60 3 | 10 13 sab Pi 


this last was a member of the Microparamyinae?*, the 
limbs are also entirely unknown in all other members of 
that subfamily. 

Therefore, while there are suggestive similarities be- 
tween Janimus and Eutypomys inexpectatus, and while 
Janimus is the only known rodent that might be an im- 
mediate ancestor of Eutypomys, it seems probable that 
the differences in structural complexity and size are 
enough to rule Janimus rhinophilus, at least, out from 
direct ancestry to Eutypomys, in view of the relatively 
short time interval between Myton and Chambers times. 
There is a distinct possibility, however, that J. rhino- 
philus is a collateral ancestor, and that a southern species 
of Janimus, that lived during Uintan time, might have 
been the actual ancestor of the Eutypomyidae. 

One of the important features of the Texas specimens 
is that they suggest an ancestry for Eutypomys independ- 
ent of that of the Castoridae. At the very least, there is 
no particular suggestion of the castorid tie-in with E. 
inexpectatus, and there are distinct differences in the po- 
sition of the infraorbital foramen, the distinctness of the 
tubercle for the origin of the masseter superficialis and 


>t Dawson (1966, p. 106) considered Janimus probably to 
have had microparamyine relationships. Black (1971, p. 183) 
placed Janimus in the Reithroparamyinae, along with Micro- 
paramys and Lophiparamys. For a comparison of the latest 
classifications by Black and by Wood, see Wood (in press, table 
t). 
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the shape and position of the masseteric fossa of the man- 
dible, as well as in details of cheek tooth pattern and in 
cross-sectional shape of the incisor. If Janimus has any- 
thing to do with the ancestry of Eutypomys, this would 
add one more to the plethora of cases already available 
demonstrating the numerous independent lines in which 
the advanced types of zygomasseteric structure evolved 
from protrogomorphous ones, and suggesting the dan- 
gers of drawing any long-distance assumptions of rela- 
tionships among rodents merely because of similarities in 
the development of the jaw musculature. Although the 
data are clearly inadequate to permit any definite deci- 
sion as to the broader relationships of Eutypomys, as far 
as they go they support Schaub’s views (1958, p. 785) 
that there is no close relationship between Eutypomys 
and the beavers. On the other hand, Wahlert’s recent 
(1972) study of the cranial foramina suggests a castorid- 
eutypomyid relationship. 

A large bone fragment, TMM 41030-1, was found 
one or two hundred yards east of TMM locality 40209, 
the source of most of the specimens of E. inexpectatus. It 
had been extensively gnawed by a rodent with an in- 
cisor diameter approximately that of Eutypomys, and 
which took long strokes with its lower incisors, as Euty- 
pomys presumably did (individual cuts on the bone 
range up to 10.5 mm in length). For these reasons, the 
gnawing of this bone can reasonably be considered to 
represent the work of a member of E. inexpectatus. 


Cf. Eutypomyidae, gen. et sp. indet. 
Fig. 39 


An isolated left upper incisor, TMM 40276-13, from 
the Candelaria local fauna, was originally identified as 
that of a cylindrodont, on the basis of its size and curva- 
ture. The anteroposterior diameter was about 2.0 mm. 

A sagittal section (Figure 39 A), made by John H. 
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Wahlert as part of his studies of rodent incisor enamel 
(1965; summarized in Wahlert, 1968) showed that it 
was not a cylindrodont, as the outer enamel layer of the 
cylindrodont incisor is thick, giving the very high ex- 
ternal index of 59 (Korvenkontio, 1934, pp. 129-130, 
and Table, pp. 116-123; Wahlert, 1968, p. 5), whereas 
the outer layer is quite thin in TMM 40276-13 (Fig. 
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Fig. 39. Sagittal sections of incisor enamel, X 500. A. Cf. eutypomyid, gen. et sp. indet., 


LI’, TMM 40276-13. B. Eutypomys thomsoni, LI,, ACM 7000. Arrows point toward 


occlusal tips of incisors; horizontal ruled line 
EE = external enamel; IE = internal enamel. 


represents length of .04 mm. D = dentine; 
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39 A and Table 20), with an external index of 29. This 
value is most closely approximated by those of Anomal- 
urus, Pedetes, Dyromys and Dipodomys (Korvenkontio, 
1934, pp. 116-123). The presence of relatives of any of 
the first three of these genera would be entirely unexpect- 
able in the Vieja; the cross-sectional shape of TMM 
40276-13 was very different from that of heteromyids. 
Among animals that might be expected in the Vieja, this 
index is closest to that of various paramyids, on the lower 
side, and to Mesogaulus and Eutypomys on the upper. 
The inclination of the prisms varies from 0—8 degrees, 
similar to values reported in paramyids, Marmota, Mes- 
ogaulus and Eutypomys (Wahlert, 1965, Table 2). The 
band width, as measured on Fig. 39 A, ranges from .004 
to .007 mm, values that agree with those of Prosciurus, 
Cylindrodon, Mesogaulus, Eutypomys, Eumys and a 
Miocene heteromyid (Wahlert, 1965, Table 2). The 
enamel prisms of this specimen are of the uniserial type 
(Wahlert, 1968, pp. 3—4), which separates it from all 
known paramyids other than members of the Prosciuri- 
nae (Wahlert, 1968, Table 5), as well as from all hys- 
tricomorphous rodents except anomalurids and some 
theridomyids (Korvenkontio, 1934, pp. 116-117). 

On the basis of these criteria, a series of rodents are 
listed in Table 20, as forms that might have been present 
in the Candelaria local fauna (or, as in the case of Ischy- 
romys, Titanotheriomys, Mesogaulus, Marmota, Eumys 
and the Miocene heteromyid, as the closest sectioned rel- 
atives of forms that might have been present). Prosci- 
urus, Mesogaulus and Eutypomys are the most similar to 
TMM 40276-13. Heteromyids, Jschyromys and Titan- 
otheriomys may be ruled out on the cross-sectional shape 
of the incisor. Prosciurus is closest to —13 in size. On 


the other hand, the figure of the sagittal section of Euty- 
pomys thomsoni (Fig. 39 B) is extremely similar to the 
section of 40276-13 (Fig. 39 A). For these reasons, very 
tentatively, this incisor is referred to the Eutypomyidae. 
If Janimus was ancestral to Eutypomys, the size of this 
incisor is approximately what would be expected for a 
Janimus-Eutypomys intermediate from the late Eocene 
Colmena Formation. 


CF. FAMILY ZAPODIDAE COUES, 1875 


When Wilson (1935a, 1935b) described Simimys he 
compared it primarily with the Cricetidac, but pointed 
out (1935a, p. 31) the difficulty of separating early 
zapodids from cricetids, and indicated a number of 
zapodid characteristics in Simimys. He was clearly un- 
willing to commit himself to this relationship, in view, 
especially, of the very long time and geographic gaps 
between the late Eocene Simimys and the European Mio- 
cene Plesiosminthus, at that time the earliest recognized 
member of the family. He concluded with the statement 
that “it is perhaps best to place [Simimys] in the Crice- 
tidae” (1935a, p. 32). Wilson returned later to the ques- 
tion of the relationships of Simimys. In his major review 
of early Tertiary rodents of North America, he did not 
commit himself on this point (1949b, pp. 122-128). 
However, in another paper, published at the same time, 
he discussed the question at considerable length (1949a, 
pp. 21-24). He pointed out that the zygomasseteric struc- 
ture of Simimys is either muroid or dipodoid, more likely 
the latter (p. 22); that there apparently was no P* and 
that there was an anterior head of the masseter super- 
ficalis (non-dipodoid characters); the zygomatic plate 


TABLE 20 


Data on incisors of uniserial rodents that might be expected in the Candelaria local fauna 


External Index Inclination, degrees Band width, mm. 


TMM 40276-13 (U) 
Prasciurus relictus (L) 
Cylindrodon fontis (L) 
Ischyromys typus (U) 
Titanotheriomys veterior (U) 
Aplodontia rufa (U) 
Mesogaulus novellus (L) 
Sciurus feignouxi (U) 
Eutypomys thomsoni (L) 
Eumys elegans (L) 
Miocene heteromyid (L) 


L = lower incisor; U = upper incisor. 





.004-.007 
.005-.007 
.005-.007 
.004-.005 
.004-.005 
.004-.005 
.003-.007 
.904-.005 
.003-.007 
.003-.005 
.005 


Comparative data from Korvenkontio, 1934, pp. 116-123 and Wahlert, 1965, mss., Table 2. 
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is horizontal and the inferior part of the infraorbital fora- 
men was not narrowed, and there is no anterocone or 
anteroconid (non-muroid characters). He concluded 
(1949a, p. 23) that “Simimys can perhaps be viewed as 
a more or less primitive survivor into the late Eocene 
of a stalk which was ancestral to both cricetids and the 
Dipodoidea, but in which enough progress had been 
made in skull structure and dental formula so that it is 
a muroid rather than a dipodoid rodent. Apparently, 
Simimys is not directly ancestral to any known Oligocene 
rodent. If the skull fragment is correctly assigned, Sim- 
imys is already too specialized to be ancestral to Plesio- 
sminthus. Difficulties in viewing the genus as an ancestor 
of Paracricetodon and Cricetodon were pointed out in 
the original description. It is probably already too spe- 
cialized in its dentition to have given rise to a Eumys-like 
form, particularly perhaps in respect to the mesolophid 
development, and absence of an entoconid on M3.” 
Wood (1937a, p. 249) had suggested zapodid rather than 
cricetid relationships on the basis of the tooth structure, 
an opinion in which Schaub concurred (Wilson, 1949a, 
pp. 21-22). 

Simimys was referred to the Dipodoidea, without fam- 
ily reference, by Schaub (in Stehlin and Schaub, 1951, 
p. 312); in the same work, Schaub also referred 
Schaubeumys to the Dipodidae (p. 314), apparently not, 
at that time, recognizing the Zapodidae as a distinct fam- 
ily. Following Schaub in the general placement of the 
genera, Wood (1955a, p. 179) referred Simimys and 
Schaubeumys to the Zapodidae, the former somewhat 
uncertainly. Schaub (1958, p. 788) placed Simimys in 
the Zapodidae. Lindsay (1968, pp. 13-19) returned to 
Wilson’s original stand, and placed Simimys in the Cri- 
cetidae. 

The early Miocene Plesiosminthus (including Schaub- 
eumys) seems clearly ancestral to later zapodids, with 
a gradually evolving tooth pattern (Wilson, 1960, pp. 
81-87); Simimys, however, has tooth patterns that I 
would interpret as being more advanced than those of 
the early Miocene zapodids. Dawson (1966, p. 113) ac- 
cepted Wilson’s interpretation of Simimys “as primitive 
myomorphs that were perhaps not yet differentiated into 
muroid and dipodoid levels, were not directly ancestral 
to later myomorphs, and, further, were derived from 
sciuravids.” This analysis of the phylogenetic position 
of this interesting rodent seems to me to place it in the 
most logical niche, at the present time. Certainly the po- 
sition assigned the genus by Lindsay (1968, p. 12, phy- 
logenetic tree) as ancestral to Eumys and “Cricetodon” 
(with no explanation of the quotation marks) cannot 
be correct, whether or not he was correct that it was not 
ancestral to Plesiosminthus. 

In view of the very unsatisfactory status of our cur- 
rent knowledge of Simimys, I think that Dawson’s an- 


alysis is the best possible statement of the probable rela- 
tionships of the genus. It is not, however, a taxonomic 
allocation. Because Schaub had a greater special knowl- 
edge of cricetids and zapodids than anyone else, I feel 
that the best temporary solution is to follow him, and 
refer Simimys very tentatively to the Zapodidae, but as 
an aberrant side line, not ancestral to any known later 
forms. The side line, however, if better known, might 
deserve familial rank. Moreover, if Thaler (1966, p. 11, 
table 1) was correct that the Cricetidae and Muridae 
were separate since the early Eocene and deserve sub- 
ordinal separation, the entire differentiation of the Myo- 
morpha (sensu lato , including also the Dipodoidea) 
would presumably be pushed back to the early Eocene, 
in which case Simimys would almost certainly represent 
an independent line, requiring familial rank. 

Perhaps this would be an appropriate place to com- 
ment on the phylogeny of certain late Eocene rodents 
from southern California, recently proposed by Lindsay 
(1968). In his text and phylogenetic chart (p. 12) he 
indicates evolution taking place, in the late Eocene of 
southern California, from Sciuravus powayensis, a mem- 
ber of the Sciuravidae, to Namatomys fantasma, an 
eomyid, and thence to Simimys which (on p. 13) he 
placed in the Cricetidae. He derived the Oligocene cri- 
cetids Eumys and “Cricetodon” (his quotation marks) 
from Simimys, and tentatively derived the Oligocene 
zapodid Plesiosminthus (known in the Oligocene only 
from Europe and Asia, as far as I am aware) from 
Namatomys, All of the specimens that Lindsay studied, 
from the Hartman Ranch local fauna, were isolated 
teeth. 

All sciuravids, where the zygomasseteric structure is 
known, were protrogomorphous, with the origin of the 
masseter limited to the ventral surface of the zygomatic 
arch; all authors, so far as I am aware, consider pro- 


= trogomorphy a diagnostic feature of the Sciuravidae. 


All Eomyidae were sciuromorphous, with the masseter 
lateralis extending forward onto the snout, lateral to, 
above, and anterior to the infraorbital foramen, with not 
the slightest indication that any part of the masseter 
medialis penetrated the infraorbital foramen. The zy- 
gomasseteric structure of Simimys, according to Wilson, 
is incompletely preserved and the only fragmentary skull 
is somewhat crushed. “The side of the rostrum just in 
advance of the infraorbital canal is depressed, suggest- 
ing an area for attachment of the masseter medialis 
muscle. . . . The area on the zygomatic arch for attach- 
ment of the masseter lateralis forms a slightly inclined 
and narrow plate. Thus, it is much more nearly dipodoid 
than muroid in character. Moreover, not only is it nar- 
row and only slightly inclined, but it lies entirely beneath 
the infraorbital foramen” (Wilson, 1949a, p. 19). 

The Zapodidae are dipodoids, and therefore hystrico- 
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morphous, with the masseter lateralis arising from the 
ventral surface of the zygoma, and with the masseter 
medialis originating from the side of the snout before 
passing through the infraorbital foramen to insert on 
the medialis line of the mandible (Tullberg, 1899, Pl. 11, 
Fig. 34; Klingener, 1964, Fig. 1). Although documenta- 
tion of the origin of hystricomorphy is not abundant, the 
least likely source from which to derive hystricomorph- 
ous rodents such as Plesiosminthus, it seems to me, is 
from sciuromorphous ones such as eomyids. The origin 
of the myomorphous muscle arrangement has been a 
matter of considerable doubt. Various authors have sug- 
gested derivation from sciuromorphous or hystrico- 
morphous ancestors, as well as direct derivation from 
protrogomorphous ones. 

While almost anything might have taken place in ro- 
dent evolution, the change of the masseter muscle and 
the associated regions of the skull from protrogomorph- 
ous to sciuromorphous to hystricomorphous in south- 
ern California during late Eocene time would seem to be 
without parallel in all the rest of rodent history. This 
would certainly, even at the generic level, be much more 
rapid evolution than anything that has been documented 
in the rest of Eocene rodent evolution (Wood, 1957a). 
Isolated teeth are, of course, better than nothing, but I 
cannot help but feel that broad, sweeping phylogenetic 
conclusions drawn on them alone are, at the very least, 
liable to extensive modification when additional mate- 
rial becomes available (Romer, 1969, p. 43, footnote). 


Cf. Simimys sp. indet. 
Fig. 40 A, B 


A single isolated RM;, FMNH PM 435, from the 
“carnivore den” of the Porvenir local fauna, near local- 
ity 40203, is entirely different from all other specimens 
in the collection (Fig. 40 A). It is much smaller than 
any other rodent from the Vieja except that described 
below as Subsumus candelariae, new genus, new species, 
from which it is very different. Initially, this specimen 
was tentatively referred to Microparamys on the basis of 
size, but it is much smaller than the Vieja members of 
that genus, and lacks all of the characteristic dental fea- 
tures of Microparamys. The closest resemblance, of 
which I am aware, is with M, of the holotype of Simimys 
vetus, from the Tapo Ranch Uintan of southern Califor- 


nia (Fig. 40 B; Wilson, 1935a, p. 28; 1949a, PI. 2, Fig. 
3). 

The anterior cingulum is, apparently, continuous with 
the protoconid, which is not the case in S. vetus, nor in 
the M, from the Hartman Ranch local fauna of the lower 
Sespe, referred by Lindsay (1968, Fig. 5 F) to Simimys 
sp. However, the Porvenir specimen is more worn than 
those from California, and there is slight breakage in this 
area on FMNH PM 435. The metalophid is complete 
from the posterior arm of the protoconid to the meta- 
conid; the entoconid is connected to the metaconid along 
the lingual margin of the tooth, as in S. vetus, although 
it is slightly interrupted in the holotype of S. simplex, 
as it apparently was in the Hartman Ranch specimen 
(Lindsay, 1968, Fig. 5 F). This marginal crest is par- 
alleled by a valley, which, in FMNH PM 435, is separ- 
ated from the valley in front of the mesolophid by a union 
of the mesolophid and metalophid. Although the Texas 
specimen is more worn than the California material, this 
last connection does not seem to have been present in 
any of the California Simimys. The measurements of this 
tooth (in mm) are: anteroposterior 1.23; width meta- 
lophid, 1.05; width hypolophid, 0.97. These measure- 
ments are similar to those of Wilson’s material (1949a, 
p. 24) and to Lindsay’s (1968, Table 1). 

If this specimen is correctly referable to Simimys, it 
does not add much, morphologically, to what is known 
of the genus, but it does give a considerable eastward ex: 
tension of the range, and carries the genus up into the 
early Oligocene. 


CF. FAMILY CRICETIDAE ROCHEBRUNE, 
1883 


The reference of Subsumus, new genus, described 
below, to the Cricetidae, is exceedingly tentative and 
probably incorrect. The two teeth were found in a very 
minute fragment of a lower jaw, which yields no infor- 
mation. If the teeth are M. ,, as seems perhaps the most 
probable, they might possibly be those of a very primi- 
tive cricetid, and there is no other family, known from 
the North American Oligocene, to which they could be 
referred. If the teeth are P,-M,, I am even more at a loss 
as to what the family assignment should be. Since a new 
genus should, if possible, be allocated to a family, the 
Cricetidae seems to be the best choice. Since the above 
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Fig. 40. Teeth of small rodents of uncertain relationships, X 10. A. Cf. Simimys sp. 
indet., FMNH PM 435, RM. B. Simimys vetus, holotype, LACM (CIT) 1761, RM, ,. 
C. Subsumus candelariae, new genus, new species, holotype, TMM 40504-244, cf. L.M, ... 
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was written, Russell (1972, pp. 41-43) has described 
Eumys pristinus, a typical member of that genus, from 
the Cypress Hills of Saskatchewan, on the basis of seven 
isolated cheek teeth. He describes a mesoloph in all the 
upper teeth, and a short mesolophid in M. ,.,, although 
there is none on M3. In view of the fact that a typical 
cricetid was present in Saskatchewan close to the time 
that Subsumus lived in Texas, and because of the com- 
plete absence of a mesolophid on the two teeth of Sub- 
sumus, the probability that Subsumus was something 
other than a cricetid is greatly increased. 


Subsumus,° new genus 
Fig. 40 C 


Genotype. Subsumus candelariae, new species. 

Diagnosis. Minute rodent; lower cheek teeth with four 
principal cusps, anterior and posterior cingula, and an 
ectolophid connecting the protoconid and hypoconid, but 
no trace of a mesoconid or mesolophid; cingula rather 
markedly separated from the cusps; anterior tooth with 
an anteroconid, smaller than the principal cusps. 

Distribution. TMM locality 40504, Capote Mountain 
Tuff Formation, early Oligocene, Presidio County, 
Texas. 

Description. This is a most tantalizing little rodent. 
There is no certainty as to whether the two teeth are P, 
and M,, or M, and M.. Tentatively, I shall call them 
the latter, because of the suggestive similarities to Eumys. 
The discussion of the relationships is based on this iden- 
tification of the teeth. If they are P.-M,, there does not 
seem to be any known rodent very similar to them; per- 
haps the closest would be Platypittamys from the early 
Oligocene of Patagonia (Wood, 1949a, Fig. 3 C). Such 
a relationship, if real, would be a very important discov- 
ery from both the evolutionary and the paleogeographic 
points of view, but it seems much more probable that 
these teeth are Mı», especially as the anterior one seems 
to be slightly more worn than the posterior one. 

Assuming, then, that these teeth are M,-2, they differ 
from those of Eumys (Wood, 1937a, Figs. 58, 60, 62, 
64) or Cricetodon (Schaub, 1925, Pl. 1) in the poor de- 
velopment of crests and the complete absence of both 
a mesoconid and a mesolophid. 

On M,, the anteroconid is small, as it often is in 
Eumys, and is essentially equaliy separated from both 
the protoconid and the metaconid, as also happens some- 
times in Eumys (Rice, 1962, Chart 10 and Fig. 12 A). 
The protoconid and metaconid are equally far forward, 
instead of the latter being farther forward, as in Eumys. 
The ectolophid connects the protoconid and metaconid 
in a nearly straight line, as is true in Eumys, but with no 


25 From subesse, to be under or behind, to suggest its possible 
relationships to Eumys and other cricetids. 


expansion into a mesoconid. The posterior cingulum is 
separate from the hypoconid buccally, reaching almost 
to the buccal margin of the tooth. Lingually, it is short, 
ending on the posterior side of the entoconid. The hypo- 
conulid forms a distinct cusp near the center of the pos- 
terior margin of the tooth. 

On Mz, the anterior cingulum unites at the center of 
the tooth with the protoconid, as also sometimes occurs 
in Eumys (Rice, 1962). The posterior cingulum is badly 
damaged, but part of its course can be determined from 
the surface of the dentine. It apparently united with the 
posterior side of the hypoconid, which was more lingually 
placed than on M.. Lingually, the posterior cingulum 
extends to the middle of the lingual side of the entoconid, 
as in some specimens of Eumys (Wood, 1937a, Fig. 64). 
The ectolophid is complete, and is more curved than on 
M,, but again with no suggestion of a mesoconid. The 
buccal margin of the tooth is made up of a continuous 
cingular ridge, separated from both protoconid and hy- 
poconid. 

Discussion. The animal is perhaps an early Oligocene 
member of the Cricetidae. Certainly, it would be possible 
to postulate relatively simple steps that would lead from 
Subsumus to Eumys. But, equally clearly, until some evi- 
dence for their existence is found, such intermediates 
must remain purely hypothetical. Perhaps the most im- 
portant change would be the necessity of developing a 
mesoconid, a change that might be expected to follow 
a secondary elongation of the cheek teeth. If so, such an 
elongation clearly had not yet taken place in Subsumus. 
If this animal was not a relative of the cricetids, and if 
the teeth are, in fact, Mı», I know of no other animals to 
which it might be related. However, as indicated above, 
Russell’s recent description of Eumys pristinus from the 
Cypress Hills (1972, pp. 41-43), a species quite clearly 
correctly referred to Eumys, makes it very probable that 
Subsumus has nothing to do with the Cricetidae. On the 
basis of the present lack of information, it seems most 
probable that the Cricetidae originated in Asia, whence 
they migrated to both North America and Europe. The 
fact that the earliest known North American cricetid, 
Eumys pristinus, is from southern Canada (southwestern 
Saskatchewan) would be in accord with an invasion 
(via a Behring land bridge) that had not, by early Oligo- 
cene time, as yet expanded to the United States. 

In the other direction, Subsumus does not seem capa- 
ble of being derived from Pauromys, up to the present 
the most logical mid-Eocene possible ancestor of the 
cricetids, in view of the absence of mesoconids in Sub- 
sumus and their strong development in Pauromys 
(Wood, 1937a, Fig. 65; 1959c, Fig. 1 A; Dawson, 1968; 
Figs. 50-54). It would be premature to select any al- 
ternate possible ancestor of Subsumus. 
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Subsumus candelariae, new species” 
Fig. 40 C 


Holotype. TMM 40504-244, two lower cheek teeth, 
associated, when found, with each other in fragments of 
the lower jaw. 

Hypodigm. Holotype only. 

Diagnosis. As for the genus; posterior cingulum of 


26 The specific name is given to indicate the nearest town to 
the locality where the specimen was found. 


posterior tooth reaches lingual margin of entoconid, that 
of anterior tooth does not; posterior cingulum of poste- 
rior tooth apparently connected with rear of hypoconid. 
Distribution. Locality 40504, Capote Mountain Tuff 
Formation, early Oligocene, Presidio County, Texas. 
The measurements (in mm) are as follows: M, an- 
teroposterior, 1.34; width metalophid, ca. 0.9; width 
hypolophid, ca. 1.05; M, anteroposterior, ca. 1.3; width 
metalophid, ca. 1.05; width hypolophid, 1.20. 


Discussion 


The rodent fauna of the Vieja is both extremely inter- 
esting in the information that it provides, and somewhat 
disappointing in what it does not. When I began this 
study, I had hoped that this sequence of fossiliferous 
rocks, spanning the time from late Eocene to early Oli- 
gocene, would provide forms transitional from the later 
Eocene Paramyidae and Sciuravidae to early Oligocene 
types, such as the Cylindrodontidae, Ischyromyidae, Eo- 
myidae, Heteromyidae and Eutypomyidae (although the 
Cylindrodontidae and Eomyidae were already known 
from the late Eocene and the former from the middle Eo- 
cene). In spite of the absence of complete transitions in 
the present suite of fossils, some of the Vieja forms do, 
apparently, narrow the gaps. This is true of Leptotomus 
leptodus, Ischyromys blacki, Meliakrouniomys wilsoni 
and Eutypomys inexpectatus. The Vieja ischyromyids 
point toward paramyids such as Leptotomus a little more 
clearly than has previously been the case, and the Vieja 
material of L. leptodus is a little more Ischyromys-like 
than the previously known Myton material. The Cylin- 
drodontidae demonstrate that the split between the main 
part of the family and Pareumys (and Jaywilsonomys, 
its descendant) is an important division within the fam- 
ily; Meliakrouniomys and the several eomyid skulls 
seem to me almost to prove Wilson’s postulate that the 
Heteromyidae were derived from eomyids; the skull of 
Yoderimys strengthens the evidence for the derivation 
of the eomyids from sciuravids; and Eutypomys inexpec- 
tatus, as far as the tooth pattern is concerned, could be 
descended from species of the Uintan Janimus. There is 
still, however, a major hiatus between the protrogo- 
morphous families that dominate the Eocene and the 
sciuromorphous and myomorphous ones that are abun- 
dant in the Oligocene, although in part this gap has been 
pushed back, by the work of several paleontologists (es- 
pecially Wilson, Dawson and Black) into the Eocene. 
While the cheek teeth can give clues as to the relation- 
ships that may have been involved, it is obviously dan- 
gerous to put too much weight on detailed phylogenies 
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that involve changes in the masseteric complex, until 
specimens are available that show what was taking place 
in this region. 

The occurrences of the closest relatives of the Vieja 
rodents provide considerable information. There are 
similarities to rodents from the late Eocene of southern 
California, involving Microparamys perfossus, Jaywil- 
sonomys, Meliakrouniomys and Simimys, in particular. 
The last two of these rodents are very different from any- 
thing that has yet been reported from the late Eocene 
or early Oligocene farther north. (Since this was written, 
Emry, 1972, has described Meliakrouniomys from Wy- 
oming.) Leptotomus leptodus and Ischyrotomus peter- 
soni are identical with late Eocene species from Utah; 
Jaywilsonomys is related to Pareumys, present in the late 
Eocene of Utah and Wyoming as well as of southern 
California; and the closest relatives of Mytonomys gai- 
tania and possible ancestors of Eutypomys inexpectatus 
are also from the late Eocene of Utah. On the other hand, 
a considerable number of forms are identical with or 
similar to animals already described from the early Oli- 
gocene of McCarty’s Mountain or Pipestone Springs, 
Montana, or from various localities in the northern Great 
Plains (Table 21). Several forms do not have any close 
relatives, either at the specific level, as in the case of 
Leptotomus gigans, Manitsha johanniculi, and Pseudo- 
cylindrodon texanus, or at the generic level, in the case 
of Viejadjidaumo and Subsumus. 

The considerable similarity between the rodents of 
the Vieja and those from Montana and the northern 
Great Plains suggests that, during the late Eocene and 
Oligocene, there was less climatic zonation than at pres- 
ent, so that many rodents had an extensive north-south 
distribution, especially east of the Rocky Mountains. 

However, a feature that I believe to have been of ma- 
jor importance was the presence of what I interpret as a 
distinct southern (Middle American) rodent fauna, the 
northernmost members of which reached southern Cal- 


Vieja Species 


Leptotomus leptodus 
Ischyrotomus petersoni 
Titanotheriomys veterior 
Cylindrodon fontis 


Pseudocylindrodon neglectus 


Ardynomys occidentalis 
Adjidaumo cf. minutus 
Aulolithomys bounites 
Simimys sp. indet. 


i 


TABLE 21 
Occurrence of Closest Relatives of Vieja Rodents 


APPARENTLY IDENTICAL SPECIES 


LATE EOCENE 


EARLY OLIGOCENE 





Southern Utah McCarty’s Pipestone Great 
California Mountain Springs Plains 
x x 
x x x 
x 
x 
x 
x 


Closest relatives of endemic Vieja species 





Leptotomus gigans 
Mytonomys gaitania 
Microparamys perfossus 
Manitsha johanniculi 
Ischyromys blacki 
Pseudocylindrodon texanus 
Jaywilsonomys ojinagaensis 
Jaywilsonomys pintoensis 
Viejadjidaumo magniscopuli 
Meliakrouniomys wilsoni 
Yoderimys lustrorum 


Eutypomys inexpectatus 


Subsumus candelariae 


L. mytonensis, late Eocene (Myton) of Utah 

M. robustus, late Eocene of Utah (Uinta, Randlett) 

Microparamys species D, late Eocene of Southern California 

M. tanka, early or middle Oligocene of Slim Buttes, S. Dakota (Lillegraven, 1970, p. 838) 

I. typus, middle Oligocene of Great Plains 

P. neglectus of Pipestone Springs and Ardynomys occidentalis of McCarty’s Mt. and the Vieja 

Pareumys, late Eocene of California and Utah 

Pareumys, late Eocene of California and Utah 

Possibly structurally ancestral to Griphomys and Meliakrouniomys; ancestral forms unknown 

Griphomys, late Eocene of southern California; M. skinneri of Bates Hole, Wyoming 

Y. bumpi and Y. burkei, early Oligocene of Wyoming and Pipestone Springs, Montana, 
respectively 

Undescribed species from early Oligocene of Thompson Creek, Montana; Janimus rhinophilus, 
late Eocene (Myton) of Utah 

Unknown 








Summary of closest relatives of Vieja species 
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ifornia (Rapamys*’, Tapomys, Presbymys, Griphomys 
and Simimys) and the Sierra Vieja area (Jaywilsonomys, 
Viejadjidaumo, Meliakrouniomys, Simimys and Subsu- 
mus). Perhaps some of the species of genera known from 
farther north belong in this southern category, likewise, 
such as Leptotomus gigans, Ischyromys blacki, Pseudo- 
cylindrodon texanus and Eutypomys inexpectatus. The 
only known pre-Vieja Eocene rodents from Mexico, the 
possible sciuravid, Floresomys guanajuatoensis, Fries, 
Hibbard and Dunkle, 1955, and Guanajuatomys, de- 
scribed by Black and Stephens (1973), are generically 
different from anything known anywhere else, including 
all the Vieja rodents, but likewise suggest the presence 
of a distinct Middle American Eocene rodent fauna. The 
rodents of the mid-Eocene Whistler Squat local fauna 
from southwest Texas (Wood, 1973) also hint at an 
important southern rodent fauna. Undescribed speci- 
mens from later deposits in the United States suggest 
that such a Middle American rodent fauna might have 
persisted for much of the Tertiary. If Wood and Patter- 
son (1959, pp. 405-406; 1970, p. 634) are correct in 
their derivation of the Caviomorpha from sub-hystri- 
comorphous and sub-hystricognathous members of the 
Reithroparamyinae, these must likewise have been mem- 
bers of this Middle American rodent fauna. 

At present, the localities producing the southern Cal- 
ifornia members of the Middle American rodent fauna 
(all lying west of the San Andreas fault) are about 150- 
200 miles north of the Vieja localities. The presence of 
potential source areas for the late Eocene Poway con- 
glomerate of southern California in Sonora, east of the 
fault zone, suggests that there has been about 200 miles 
of northward displacement along the San Andreas fault 
zone since late Eocene time (Merriam, 1972), which 
would indicate that the southern California Middle 
American rodent fauna localities were, in late Eocene 
time, in about the same latitude as the Vieja ones. 

Of the Oligocene North American rodents, it seems 
probable that the Prosciurinae evolved in place (with 
some intercontinental migration). The Cylindrodontidae 
clearly were a North American family, derived from 
middle and late Eocene North American ancestors, and 
only reached Asia in the Oligocene; however, it seems 
probable that a part of the diversification of the family 


27 Wood (1949b) described ?Rapamys sp., on the basis of iso- 
lated teeth, from the late Eocene of Badwater, Wyoming. Black 
(1971, p. 184) referred this material to a new species, Leptoto- 
mus guildayi, on the basis of additional isolated teeth. In the 
same paper (Black, 1971, pp. 195-201) he described Rapamys 
wilsoni from Badwater, again on the basis of isolated teeth. 
Since Rapamys, as discussed by Wood (1962), was placed in 
the Reithroparamyinae, a subfamily defined in part of the basis 
of incisor structure and the angle of the lower jaw, these refer- 
ences must remain tentative until associated teeth in jaws are 
discovered. 
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took place in Middle America. The Ischyromyidae un- 
questionably were derived from paramyids, probably 
from Leptotomus, in North America; the more precise 
area of origin is unknown. The Eomyidae are known 
earlier from North America than from Europe, and ap- 
parently from more primitive material; the North Amer- 
ican Sciuravidae seem logical ancestors for them; if so, 
this evolution presumably occurred somewhere in North 
America. The evidence from Meliakrouniomys and the 
Vieja eomyid skulls supports Wilson’s proposal that the 
Heteromyidae were derived from the Eomyidae. There 
is no direct evidence as to the area where this might have 
occurred, but the presence of Griphomys in southern 
California and of Meliakrouniomys in west Texas sug- 
gests Middle America. If Subsumus was related to the 
origin of the Cricetidae, Middle America would seem to 
be a hopeful place for the family to have developed; but 
this sems unlikely, in view of the presence of Eumys 
pristinus in the Cypress Hills, and it seems probable that 
the Cricetidae were of Asiatic origin. If Simimys has any- 
thing to do with the origin of the Zapodidae, its distri- 
bution in southern California and west Texas suggests 
a southern origin for that family, too. On the other 
hand, the similarities between Janimus and Eutypomys 
inexpectatus suggests that the Eutypomyidae evolved in 
western United States, rather than farther south. The 
Janimus-Eutypomys relationship, if correct, would mili- 
tate against the possibility of close relationships between 
the Eutypomyidae and the Castoridae, and would leave 
the latter family springing forth, full-blown, like Pallas 
Athena. This would make Middle America a possible 
source for the beavers, although, as pointed out by Wil- 
son (1960, p. 65-66) the oldest known European beaver 
is as old as the oldest known North American one, so 
that the family may have been Old World in its origin. 
Wahlert’s evidence (1972) for a close relationship be- 
tween the Eutypomyidae and Castoridae confuses the 
issue as to where and from what ancestors they origi- 
nated. Thus, there are a striking number of cases where 
the hypothetical Middle American rodent fauna seems 
to have been of major evolutionary importance. This 
suggests an evolutionary background for the post-Eocene 
North American rodents more in accord with Darling- 
ton’s ideas (1957) than with those of Matthew (1915). 
The rodents shed some interesting light on the correla- 
tions of the various local faunas within the Vieja with 
already known deposits elsewhere. Four of the six rodent 
Specimens from the Colmena Tuff (Candelaria local 
fauna) are referred to species previously known from the 
late Eocene Uinta formation of Utah (Leptotomus lep- 
todus and Ischyrotomus petersoni, each occurring in both 
the Wagonhound and Myton local faunas). The other 
two specimens from the Colmena are useless in correla- 
tion. Leptotomus leptodus is more advanced than the 


material of the same species from the Myton. The rodent 
evidence, then, suggests that the Colmena is post-Myton 
in age, but probably not very much later. 

Unfortunately, there is no evidence among the rodents 
as to how long a period elapsed between the deposition of 
the Colmena Tuff that contains the Candelaria local 
fauna, and the extrusion of the Buckshot ignimbrite, 
dated at about 38 m.y. (Wilson, Twiss, DeFord and Cla- 
baugh, 1968, p. 599). 

The three rodents of the Rancho Gaitan local fauna 
are very distinctive, and do not fit in with any of the 
other Vieja local faunas. Mytonomys gaitania could have 
been derived from M. robustus of the Uinta (Wagon- 
hound and Myton) and Randlett of Utah. The two spe- 
cies of Jaywilsonomys were probably descended from 
species of Pareumys, a genus present in almost all North 
American late Eocene local faunas (Black and Dawson, 
1966b, Table 1). The fragmentary specimen of J. aff. 
pintoensis from the Airstrip local fauna is more advanced 
than the population from Chihuahua. Therefore, the 
Rancho Gaitan local fauna seems to be no earlier than 
the Candelaria, not later than the Little Egypt, and prob- 
ably very close to the Eocene-Oligocene boundary. 

The Porvenir local fauna is the richest of the Vieja 
local faunas, both in taxa and in individuals of rodents 
(Table 1). On the basis of the rodents, it is clearly early 
Oligocene. Ischyromys blacki is most similar in tooth 
pattern and stage of dental evolution to Titanotheriomys 
douglassi from McCarty’s Mountain; Ardynomys occi- 
dentalis was described originally from McCarty’s Moun- 
tain, but the Porvenir specimen is perhaps somewhat 
more primitive than the Montana materials; Pseudocylin- 
drodon neglectus and Aulolithomys bounites were des- 
scribed from Pipestone Springs; the genus Yoderimys has 
hitherto been reported only from the early Oligocene 
Yoder of Wyoming and from Pipestone Springs, both by 
species more advanced than Y. lustrorum. Eutypomys 
inexpectatus is perhaps the species that is present in the 
early Oligocene Thompson Creek of Montana; Micro- 
paramys perfossus is closest to Microparamys species D 
from the late Eocene Tapo Ranch of California; and the 
tooth identified as Simimys is not separable from S. vetus 
of the late Eocene of southern California. The Porvenir 
is the only known local fauna that includes non-prosci- 
urine paramyids, as well as ischyromyids and Eutypomys, 
two groups that were perhaps ecological replacements of 
the paramyids. The other Porvenir rodents indicate an 
indefinite early Oligocene age. The rodent evidence 
strongly suggests that the Porvenir local fauna is older 
than Pipestone Springs or the Yoder, very probably older 
than the Cypress Hills, and that it is close to the age of 
McCarty’s Mountain, but (on the basis of the more 
primitive Ardynomys and the continuing presence of non- 
prosciurine paramyids) probably somewhat earlier. With 


the possible exceptions of the Kishenehn, La Point and 
Rancho Gaitan local faunas (if they are Oligocene), I 
believe that the Porvenir may be the earliest North Amer- 
ican Oligocene local fauna yet known. 

The rodent fossils of the Little Egypt local fauna in- 
clude Cylindrodon fontis, Pseudocylindrodon neglectus 
and Aulolithomys cf. bounites, all present at Pipestone 
Springs; Ardynomys occidentalis, also known from Mc- 
Carty’s Mountain; together with considerable numbers 
of Eutypomys inexpectatus, reminiscent of animals pres- 
ent in the Cypress Hills and Thompson Creek. Manitsha 
johanniculi offers no evidence as to the age of the Little 
Egypt local fauna, especially in view of the uncertainty 
as to the age of the genotype (Lillegraven, 1970). A cor- 
relation of the Little Egypt with Pipestone Springs seems 
reasonable. It is probably later than the Thompson Creek. 
Both Eutypomys and Aulolithomys show sufficient ad- 
vance over the Porvenir members of the same genera to 
suggest that there was an adequate time interval between 
these two local faunas to have allowed the evolution of 
new species to have occurred; however, in neither case 
is the material adequate to prove such a change, and this 
evolution has not, therefore, been taxonomically recog- 
nized. In addition, in the case of Aulolithomys, it looks 
as though we may have the very interesting situation 
where the two Texas populations (if represented by a 
larger number of specimens) could be taxonomically 
separable, but with neither significantly different from 
Black’s hypodigm of A. bounites from Pipestone Springs. 

The rodents from the Airstrip local fauna are much 
more like those of the Porvenir and Little Egypt local 
faunas than like the Ash Spring rodents, which means 
either that there was some type of ecological difference, 
or a considerable time interval, between the first three 
and the last. Ardynomys occidentalis (also present in 
the Porvenir and Little Egypt local faunas) is known 
elsewhere only from McCarty’s Mountain. Jaywilson- 
omys aff. pintoensis indicates that the Airstrip is signifi- 
cantly later than the Rancho Gaitan. Subsumus cande- 
lariae and the specimen identified as aff. Pseudocylindro- 
don cf. neglectus are not helpful. On the whole, the age 
of the Airstrip seems not far from that of Pipestone 
Springs. 

The most important rodent in the Ash Spring local 
fauna, for correlation purposes, is Titanotheriomys ve- 
terior. This species is absent from all the other Vieja local 
faunas, from the Cypress Hills, from McCarty’s Moun- 
tain, and from the Yoder, but is abundant at Pipestone 
Springs and in the Chadronian of the Great Plains. Thus, 
its presence in the Ash Spring local fauna would indicate 
an early (i.e., Chadronian) but not earliest, Oligocene 
age. Meliakrouniomys wilsoni can be dated only as late 
Eocene to early Oligocene. It seems somewhat more 
primitive than M. skinneri from the Chadronian of Bates 
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Hole. If it is related to the origin of the heteromyids, the 
presence of Heliscomys at Pipestone Springs (Black, 
1965, pp. 42-46) might suggest that Pipestone Springs 
was the later. The specimen of Pseudocylindrodon cf. 
texanus is inadequate to demonstrate either a difference 
of lack thereof in age from the Porvenir local fauna. The 
Ash Spring local fauna, in summary, would correlate best 
either with Pipestone Springs or somewhere later in Chad- 
ronian time. If it is ecologically different from the other 
Vieja local faunas, it could be similar in age to the Air- 
strip local fauna. If there is no ecological difference, the 
abundance of Titanotheriomys veterior in the Ash Spring 
presumably indicates that this is the latest of the Vieja 
faunules. The latter seems the more probable to me. 
When compared with other faunas from the late Eo- 
cene and early Oligocene of North America, probably 
the most striking feature of the microfauna of the Vieja 
Group has nothing directly to do with rodents, but is the 
complete absence of any trace of lagomorphs, or bun- 
nies.28 Not a scrap of lagomorph material has appeared 
in the Vieja Group. Since incisors, cheek teeth, and many 
skeletal elements of lagomorphs are all highly diagnostic, 
it seems obvious that bunnies were, at best, very rare, and 
probably were entirely absent, in Trans-Pecos Texas 
during Vieja times. The earliest known North Ameri- 
can bunnies are from the Myton of northeastern Utah 
(Burke, 1934a). They are also abundant in such other 
late Eocene localities as the Hendry’s Ranch local fauna 
of Badwater, Wyoming (Wood, 1949b; Robinson, Black 
and Dawson, 1964; Black and Dawson, 1966, Table 1; 
Dawson, 1970), and the Shoddy Springs local fauna of 
the Climbing Arrow Formation, Montana (Black, 1967, 
p. 63). They have been reported from the latest Eocene 
Randlett of Utah (Black and Dawson, 1966, Table 1) 
and the latest Eocene or earliest Oligocene Kishenehn of 
British Columbia (Russell, 1954, pp. 97-98). They have 
not as yet been found in the late Eocene of southern Cali- 
fornia. Once they made their appearance in areas of 
North America, bunnies remain a common ingredient of 
almost all collections that have been made (the early 
Oligocene Yoder of eastern Wyoming being a striking 
exception). Before Myton time, the only lagomorphs 
known anywhere are Eurymylus from the Paleocene of 


28 Dawson (personal communication) has objected to this 
term as being ununderstandable by non-English-speaking readers, 
as meaning only Oryctolagus, or as being too reminiscent of 
Beatrix Potter or Playboy Clubs. However, there is no vernacu- 
lar name for members of the Lagomorpha; the continued use of 
“Leporidae and Ochotonidae” is awkward; there may be uncer- 
tainty in dealing with earlier lagomorphs as to their familial 
status; and this combination completely ignores the probable 
lagomorph nature of the Eurymylidae. My desk dictionary lists 
“bunny,” as do an assortment of foreign language dictionaries. 
With due deference to Dawson’s opinion, I shall continue to use 
the term “bunny” as a vernacular name for the Lagomorpha. 
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Mongolia (Wood, 1942, 1957b) and perhaps Mimo- 
lagus from rocks of uncertain age from Kansu (Bohlin, 
1951). Since Eurymylus seems to have been a primitive 
lagomorph, this suggests that the origin of the order 
should be looked for in Asia, from very uncertain ances- 
tors. If the bunnies are Asiatic in origin, their appearance 
with no visible antecedents in the late Eocene of North 
America presumably indicates an invasion from the old 
world. Under almost any reasonable hypothesis of late 
Eocene geography, they must then have entered North 
America from the north. If the lagomorphs were not of 
old world origin, their pre-Myton absence suggests that 
they originated somewhere other than in the central 
Rocky Mountain area where the continental Eocene is 
best represented; their absence in the Vieja sediments 
presumably means that their arrival in Utah in Myton 
times represented an invasion from some direction other 
than south; while it is impossible to be certain, it seems 
more probable that they would have come from the north 
than from any other direction. Therefore, the complete 
absence of the lagomorphs in the late Eocene and early 
Oligocene of the Vieja merely indicates that, by Vieja 
time, they had not yet been able to spread so far south. 

The Vieja rodents, in general, show a number of in- 
teresting features. One is the persistence of significant 
numbers of non-prosciurine paramyids into the early 
Oligocene. Such a situation is unknown at any of the 
localities farther north in the United States or Canada, 
although the unique specimen of Manitsha tanka was 
found in the early or middle Oligocene of Slim Buttes, 
South Dakota. Perhaps the abundance of paramyids in 
the Porvenir local fauna is because it was earlier in the 
Oligocene than any other known North American local 
fauna. Cylindrodonts and eomyids are highly varied in 
the Vieja, which may merely be due to the fact that at 
least 22 species of rodents are known from this area. A 
striking peculiarity is the abundance of specimens of 
Eutypomys. More are present in the Porvenir and Little 
Egypt collections than had previously been put on record 
from all of North America. The tiny specimens of Melia- 
krouniomys and cf. Simimys, although Oligocene, have 
close relationships in the late Eocene of southern Cali- 
fornia. 

In summary, the rodents show: 

1)strong similarities between the late Eocene Cande- 
laria local fauna and the Myton local fauna of northeast- 
ern Utah; 

2) striking similarities, including five species in com- 
mon (Titanotheriomys veterior, Cylindrodon fontis, 
Pseudocylindrodon neglectus, Ardynomys occidentalis 
and Aulolithomys bounites) between the Porvenir and 
later local faunas of the Vieja Group and the early Oli- 
gocene of McCarty’s Mountain and Pipestone Springs, 
Montana; 


3) similarities between the early Oligocene of the 
Vieja Group and the late Eocene of southern California, 
suggesting that these two areas represent the northern 
limits of the range of a Middle American Eocene-Oligo- 
cene rodent fauna; 

and 4) evolution in place of the rodents during the 
several million years of Vieja time that included: replace- 
ment of the larger paramyids by ischyromyids and Eu- 


typomys, and of Microparamys by eomyids; possible 
replacement of Ischyromys blacki by Titanotheriomys 
veterior; structural advances from Jaywilsonomys pin- 
toensis of the Rancho Gaitan to J. aff. pintoensis of the 
Airstrip; and probable specific changes in the popula- 
tions of Eutypomys and Aulolithomys between the times 
of the Porvenir and Little Egypt local faunas. 
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Appendix 


List of fossil rodents from the Vieja Group, by local fauna and locality number 


CANDELARIA LOCAL FAUNA “Carnivore den,” near TMM locality 40203, FMNH 
31281 Manitsha johanniculi PM nos. 
40276-13 cf. eutypomyid gen. et sp. indet. 433, 439,441 Microparamys perfossus 


424A  Pseudocylindrodon neglectus 
437,446 Adjidaumo cf. minutus 
405, 406, 424, 430,434 Aulolithomys bounites 
POG gote Peas 404, 426, 431 (holotype), 432, 436, 438, 440 Yoderi- 
-25 L. leptodus (?) mys lustrorum 
RANCHO GAITAN LOCAL FAUNA 442 Eutypomys inexpectatus 
Loc.2 Jaywilsonomys pintoensis, IGM 65-28A, holo- sa Sui ane aie 
Bae See apa IGM 05-26C 47 (holotype),48 Leptotomus gigans 
Loc.5 Mytonomys gaitania, IGM 65-21, holotype 50 Ardynomys occidentalis 
Loc. 7 Jaywilsonomys ojinagaensis IGM 65-24, holo- 


-19 Ischyrotomus cf. petersoni 
40498-6 Leptotomus leptodus 


type; IGM 65-25 LITTLE EGYPT LOCAL FAUNA 
J. pintoensis IGM 65-22, -23, -26, -27A, -27B  40209-21,-23 Eutypomys inexpectatus 
Ia $ IGCU 1.2. 3.4. 5.6.7.8 -206 Aulolithomys cf. bounites 
a iieii hy bit Seis -207 Cylindrodon fontis 
PORVENIR LOCAL FAUNA -208, -209, -210 Eutypomys inexpectatus 
40202-6 Ischyrotomus cf. petersoni -211 Pseudocylindrodon neglectus 
40203-2 Eutypomys inexpectatus -212, -213, -214 Eutypomys inexpectatus 
-23 Leptotomus gigans -539, -540, -541, -542 E. inexpectatus 


-543 Cylindrodon fontis 


28 E tat 
8 Eutypomys inexpectatus -544 Eutypomys inexpectatus 


-29 Pseudocylindrodon neglectus 


: ; ia -635 holotype of E. inexpectatus 
ee Manisha | salle tat -691 holotype of Manitsha johanniculi 
-49 Euty POE URS PECERUE -867 skull of Ardynomys occidentalis 
40492-2A Aulolithomys bounites 40840-1 holotype of Pseudocylindrodon texanus 


-2B Viejadjidaumo magniscopuli, holotype 
-5  Microparamys perfossus 

-6 cf. Viejadjidaumo, sp. indet. 

-7  Adjidaumo cf. minutus 

-21 Yoderimys lustrorum 


AIRSTRIP LOCAL FAUNA 
40504-244 Subsumus candelariae, holotype 
-249 Pseudocylindrodon cf. neglectus 
-249A Jaywilsonomys aff. pintoensis 


-256 Ardynomys occidentalis 
-34 cf. Lepotomus gigans -263 A. occidentalis 


re ee ene ASH SPRING LOCAL FAUNA 
I S rt ne 40283-9,-11 Titanotheriomys veterior 


41211-8 — Ischyromys blacki -15  Pseudocylindrodon cf. texanus 

41216-10 Ischyromys blacki, holotype -18, -77 Titanotheriomys veterior 

41220-4  Microparamys perfossus, holotype -80 holotype of Meliakrouniomys wilsoni 
-5 Leptotomus gigans -91,-105,-126 Titanotheriomys veterior 


112 








BULLETINS OF THE TEXAS MEMORIAL MUSEUM 


Funds for publication of the Bulletin series and all other museum publications are derived solely from the proceeds 
of the museum’s sales counter. Profits, if any, from museum publications are used to issue others. 


BULLETIN NUMBER 


P 


19, 


20. 


Mylohyus nasutus, Long-nosed Peccary of the Texas Pleistocene 
by E. L. Lundelius, Jr., 1960 . 


The Friesenhahn Cave (Part I) by Glen L. Evans and The Saber-toothed 
Cat, Dinobastis serus (Part II) by Grayson E. Meade, 1960 


A Bibliography of Recent Texas Mammals by Gerald G. Raun, 1962 


Handbook of Texas Archaeology: Type ee s. Dee Ann Suhm and 
Edw. B. Jelks, editors, 1962 (reprints) . i ' ; i 


. Salvage Archeology of Canyon Reservoir: The Wunderlich, aiii & 


Oblate Sites, by Johnson, Suhm, & Tunnell, 1962 


. The Ethnography and Ethnology of Franz Boas, by Leslie A. White, 1963 
. Fossil Vertebrates from Miller’s Cave, Llano County, Texas, by Thomas Patton, 1963 


Intcractions Between a Bisexual Fish Species & Its Gynogenetic Sexual 
Parasite, by Clark Hubbs, 1963 


Oedaleops campi (Reptilia: Pelycosauria), A new genus & species from the 
Lower Permian of New Mexico, and the family Eothyrididae by Wann Langston, Jr., 1965 . 


Blancan Mammalian Fauna and Pleistocene Formations, Hudspeth County, Texas, 
by W. S. Strain, 1966 


. A Population of Woodrats (Neotoma micropus) by Gerald G. Raun, 1966 


. Toward a Statistical Overview of the Archaic Cultures of Central and 


Southwestern Texas, by LeRoy Johnson, 1967 


Geographic Variations in Survival of Hybrids Between Etheostomatine Fishes, by Clark Hubbs, 1967 . 


A Lipan Apache Mission, San Lorenzo de la Santa Cruz, 1762-1771 
by Curtis D. Tunnell and W. W. Newcomb, Jr., 1969 


. Pliocene Carnivores of the Coffee Ranch, by W. W. Dalquest, 1969 
. Excavations at Baker Cave, Val Verde County, Texas, by J. H. Word and C. L. Douglas, 1970 
. Dävéko, Kiowa-Apache Medicine Man, by J. Gilbert McAllister, 1970 


. Early Tertiary Vertebrate Faunas, Vieja Group, Trans-Pecos Texas: 


Agriochoeridate and Merycoidodontidate, by J. A. Wilson, 1971 . 


Competition and Isolation Mechanisms in the Gambusia affinis x G. 
heterochir Hybrid Swarm, by Clark Hubbs, 1971 


Red Light Local Fauna (Blancan) of the Love Formation, Southwestern 
Hudspeth County, Texas, by William A. Akersten, 1972 . 


PRICE 


$1.00 


1.00 
1.00 


9.00 


1.00 
2.00 
2.00 


2.00 


2.00 


2.00 
2.00 


2.00 
2.00 


2.00 
2.00 
3.00 
1.00 


2.00 


2.00 


2.00 


xç 





